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By Steven L: Gortmaker, Y. Claire Wang, Michael W. Long, Catherine M, Giles, Zachary 1. Ward,
lessica L. Barrett, Erica L. Kenney, Kendrin'R: Sonneville, Amna Sadaf Afzal, Staphen C, Resch, and.
Angie L. Cradock

Three Interventions That Reduce
Childhood Obesity Are Projected

To Implement

ABSTRACT Pohcy-makers.seelung 101 ed e chﬂdhood obesﬂ:y must

he ch.ﬂdhood ‘obesity epidemic in
the United States affects all seg-
ments of society. There is a clear
need for actiom by governments,
foundatioris, and other rélévantin-
stitutions.to address this public health problem,
Controlling childhoed obesity is complex be-
cause many tisk behaviors.are involved,:shaped

by multiple environments and requiring multi-
ple intervention strategies.™ However, simply

asking ‘what’ works ‘without considering costs
has led to the proliferation of chesity reatment

and prevention initiatives with limited evalua-

tive information. Little serions d.lscu_ssmn has
taken place about rélative costs or cost-effective-

24:7]

To Save More Than They Cost

‘ness. When we searched the PubMed 'database' of

the National Library of Medicine for articles pub-
lished through 2014 containing the term child:
obesity, we found mere than 31,000, but only

‘89 of these also.contained the term cost-effective--

ness. Communities and health’ ag__enmes havelim-
ited resources to address high ratés-of childhood

obesity and need to. know how best to invest
‘those resources.

There are two main approaches to altering the
populatlon prevalence of .obesity in children:
treating oliesity after onset and preventing ex-

‘cess we:ght gain (primary preventmn) Midny

studies-have documented the effectiveriess of in-’
tervenuons using these two different ap-
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proachés. For example, a meta-aznalysis of ado--

lescent bariatric surgery studies indicates an av-
erage reduction in body mass index (BMI} of
13.5 kg/m’ following this procedure. SSomenoen-

surgical interventions to treat-childhood obesity-

aie effective, but effect sizes are small 1_"_e_1at1vr;j: to
the high BMIs (er BMI z-scores—that is; BMI
scores that are standardized for age and 5€X)

of the children before the intervention,® -and

treatments may reach too few children torhave
a substantial population-level impact. For exam-

ple, bariatric.surgery is used with only about

1,000 adolescents per- year
The promise of primary prevention strategies

during childhood has beenr bolstered by recent

fmdmgs generated by mathematical models of
the physiological development of excess weight
in children, adolescents, and adults.®* Modéling.
indicates that excess: wexght accumulgtes slowly,
and excess weight gain among young children is.
due torélatively smallchangesin energybalance.
For example, among children ages 2-5, aver-
age excess weight gain is driven by-an excess of
about 33 extra kilocalories per day.® Changes.
needed to prevent excess weight gain-and pre-
vent dbesity are thus quite small in.childhood. By.
adolescence, however, excess weight has aceu-
mulated for more than a decade, with'anraverage
imbalanee of almost 200 extra keal/day.®'® The
typical adult with a BMI greater than 35 (about

14 percént of the adult population) consumes

50¢ kéal/day more than'is needed to maintain
a healthy body weight.® Imiproving energy bal-

-ance via improved diet and phiysical activity early
in childhood thus requires much smaller
changes than those needed once obesityis estab-
lished in adolescence and adulthood.

In addition, a large body of experimental evi-
dernce indicates that certain behavioral changes
tan reduce BMI and obesity prevalence in chil-
dren. For example, -as documented in online
Appendix Al,”™ there is clear evidence of the
effectiveness of reducing the intake of sugar-
sweetenéd bevetages on reducing BMi and obe-
sity. prevalence. )

Theré is also strong evidence that reducing
television viewing-and other scréen time-leads
to significant reductions in BMI and obesity
prevalence, mainly via dietary c]:langes12 (also
documented mAppendeAZ) " Despite growing
evidence that targeted interventions can im-

_prove diet and reduce BMI and obesify. preva-

leice; there is limited eviderice concernirig the
cost-effectiveness, of these approaches:and the

potential US population-level impact of either:

treatment or preventive interventions.

In this articie we presentresults of an evidence
review and microsimulation modeling piojéct
conicerning the cost-effectiveness and popula-

tion-level impact of séven interventions identi-

fied as potentially important strategies for

addressing childhaod cbesity. We conducted sys-
tematic evidence reviews of the interventions’

effectiveness and-estimated costs and reach un-

der specified implementation scenarios. de-

scribed in Appendices-Al, AZ; and A4-A8.M We'

developed a microsimulationmodel to assess key
cost-effectiveness metrics 6f these interventions
if they were to be implemented nationally. .

Study Data And Methods
We developed.an evidence review process.and
microsimulation modél to -evaluate the -cost-

effectiveness of interventions for childhood obe-

sity. Our modeling: framework built on the
Australian Assessing Cost-Effectiveness ap-
proach™* in obesity® and prevention studies:

‘Cur microsimulation méodel used US popula-

tion, mortality,-and health care cost data. We
focused on outcomes of costper BMI unit change;
over twoyearsfollowingan. 1ntervenf:10n and ten-
year changes in obesity, health-care costs, and
net costs. We followed recommendations’ of the

US. Panel on Cost-Effectiveness in Health and

Medicine i reporting our results, including us-
ing a 3 percent discount rate.”
Our approach has distinct methodological

components designed to improve both the

strength of evidence and the- apphcab1l1ty of re-
sults to real-world decision making. We created a
stakeholder group of thirty-two US palicy mak-
ers, researchers, and nutritien and physical ac-
tivity experts to provide advice concerning the
selection of intervéntions, evaluation .of data,
analyses, and implementation and equity issues.
This group advised us to look broadly for inter-
ventions to evaluate dcross settings and sectors.
The clinical subgroup selected adolescent bariat:
rie surgery as-an important benchmark clinical
intervention to evaluate, since many insurers
pay for this treatinent.™

INTERVENTIONS Our stakeholder group select:
ed for the study seven interventions that are high
onthe treatment and prevention policy-agenda
(further details about the interventions are pro-
vided in the Appendices) . The intérventions are

as follows: 4t ex¢ise tax of one cent per ounce on.
sugar-sweetened beverages, applied nationally

and administered-at the state level; the. elimina-
tion of the tax’ deductibility of adverusmg costs
for television ads seen by children and adoles-
cents for nutritionally poor foods and beverages;
restaurant menu calorie labéling; modeled on
the federal menu fegulations to be implemented

under the Affordable Caré Act; implementation.
of nutrition standards for federally reimbursable:

school meals sold through the National Sc¢hool
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Lunch and School Breakfast Programs, modéled
on US:Department of Agriculture (USDA) regu-
lations implemented under the Healthy, Hun-

-ger-Free Kids: Act of 2010; implementation -of

nutritipn standards for all foods and ‘beverages
sold in schools outside of reimbursable school
meals, modeled on USDA tegulations imple-
mented under the Healthy, Hunger-Free Kids.
Act; improved earlychildhood education policies
and practices, including thé national dissemina-
tion of the Nutrition and Physical Activity Self-
Assessment for Child Care {NAP SACC) program;

and a-nationwide fourfold incréase in the use.of
-adolescent bariatric surgery.

INTERVENTION SPECIFICATIONS, IMPLEMENTA"

“TION SCENARIOS, AND COSTS We specified a na-

tional :unp]ementatlon scenario for each of the
interventions using the best available data for
population eligibility and costs at. each level of
implémentation, from recruitifient to outcomes.
Costing followed standard guidelines™ (for de-
tails of models and costing, see Appendix A3)."

All costs were caleulated in 2014 dollars and ad-

justed for inflation using the Consumer Price
Index for all nermedical costs and the Medical
Cdre Consumer Price Index for medical costs.

EVIDENCE REVIEWS OF INTERVENTION EFFECTS

We: estimated the effects of each of the seven
inteiventions using an evidence review process.
consistent with the Grading of Recosiimenda-

tions Assessment, Development, and Evaluation
(GRADE) aq:;proac:h21 and guidelines from the.

Cochrane Collaboration:?? Details of the evi-
dence feviews for the interventions are prcmded
ii Appendices Al, A2, and A4-A8."
MICROSIMULATION MODEL We developed a mi-
-crosimulation model to calenlate the costs and
effectweness of the interventions through their

impact on BMI changes, obesity prevalence, and.

obesity-related health care costs over ten years
(2015-25). This is a stochasti, discrete-tifne,
individual-level microsimulation. inodel of the
Us population designed. to simulate the experi-
ence of the population from 2015 to 2025.

The model used data from the Census Bureau,

Amencan Community Survey‘, Behavioral. Risk.

Factor . Sirveillance System, National Health
and Nutrition Examination Survéys (NHANES),
and National Suivey of Children’s Health. Italso
used longitudinal- datd about weight and height
from the National Longitudinal Survey of Youth,
National Longitudinal Study of Adolescent to
Adult Health, Early Childhood Longltudmal
Study—Kindergarten, -Panel’ Survey of Income
Dynamics, and NHANES 1 Epidemiologic Fol-
lowup. Study.

We used smoking initiation .and cessation
rates from the National Health Interview Surveys
and mortility rafes by smokmg status and BMI

HEALTH AFFAIRS  NOVEMBER 2015

from: the NIH-AARP Diet and Health Study. De-
tails'of the data, analyses, and model are provid-
ed in Appendix A3, and key model input param-
eters are listed in Appendix Exhibit A3.1.%

The estimated effects of the interventions on
health:care costs were based ori national analyses
thatindicated excess health care costs associated
with obesity among children.and adults (see Ap-
pendix A3)." We assumed that.each intervention
took time—typically 18-36 months—to. d_ec_rease
the BMI of individuals who received each inter-
veiition.®® Estimates of intervention costs in-

cluded one-time start-up and ongoing costs, as

well as enforcement and compliance costs, biit
did not include costs of passing a policy. The

-annual costs for each intervention are the aver-

age of its-discounted total costs.

‘We used a “modified” societal perspective on
costs. This:means that we did not include several
possible ecomomic impacts of the interventions,
sich as productivity losses associated with obe-

ity or patient costs for items such as transpor-
-tation to clinic visits or the value of time spent

seeking or rezeiving medicalicare. It was reason-
able torexclude these economic impacts because
they are difficult to:estimate systematlcally and
llkely to be small within a ten- “year penod ela-

tive to the intérvention and health care costs.

‘We assuméd that effects were sustained over
the medel’s time framie--~that is, eight years after

‘two start-upyears. Forpolicy changes suchasthe

sitgar-sweetened beverage excise tax, the elimi-

nation of the tax subsidy for advertising un-

healthy foed to children, and restaurant memi

-calorielabeling, sustaining aneffect for ten years

is reasonable, as the changed policy will contin-
ue over that period. For the interventions that set

nutriion standards for school meals and other:

foods and beverages sold in schools, we cait as-
sume that most children will be exposed to these
for a substantial period of time—for example,
from first through twelfth’ grades: For bariatdic
surgery, we can also assume that the surgical
change will persist over this time period.
Details of key input parameters for the inter-
ventions modeled where there is known varia-

tion from reviews of the relevant literature, in-

cludmg the parameters’ distributions and
assumptions, are -outlined .-in Appendices. A,
A2, and A4-ABM As éxplained above,; all results
are expressed in 2014 US dollars-and discounted
at 3 percent annually.

We calculated costs per BMI units reduced over
two years (201547) We estimated health care-
costs; net costs, and net-costs saved per dollar
Speit over ten years (2015-25), since this is a
time frame frequently used in policy calcula-
tions.We inflated health care costs to2014.dollars .
using the Medical Care Consumer Price Index:

34
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‘We. estimated obesity cases prevented and

changes in childhood obesity prevalence in

2025, at the end of the period of analysis.
UNCERTAINTY AND SENSITIVITY ANALYSES We

calculated. probabilistic sensitivity analyses by

-simultaneously sampling all parameter values

from predetermined distributions. We report

95 percent uncertainty intervals (around point

estimates) in Exhibits 1 and 2, taking 2.5 and
97.5 percentile values from simulated data.> We

caléulated uncertainty intervals. using Monte’

Carlo simulations programmed i -Java over
one thousand iterations of the model for a pep-
ulation of oné million  simulatéd individuals’
scaled to the national populatien size,
colsuLTaTIoN The stakeholder group. asszsted

1us in. reviewing additierial conmderanom, in-
icluding quality of; evidence, equity, acceptablhty,

feasibility, sustainability, side effects, and im-
pacts on social and policy norms. '
LimiTaTIoNs The studyhad severallimitations.
First, its results were based 6n a simulation mod-
el that incorporated a broad range of data inputs.
While we inclided the best available evidence on.
populatiofi characteristics, likely trajectories.of
obesity prevalence, and obesity-related ‘hedlth
eare costs, our ability to forecast precise impacts

EXHIBIT L

‘ofall of the modeled .inte'rventions'zwas'lim_ited-by

the unecértainty around each of these inputs and

‘by the assumptions-required to build the model
(see. Appendlx AR

In previous publications we used a Markov

cohort simulation model to estimate the impact

of two .of the interventions modeled here; the
sugar-sweetened ‘beveérage éxciseé tax and the

elimination of the tax subsidy for advertising

unhéalthy food to children.** The cohort mod-
el was limited in its ability to model hetercgene-

ity of individual differences, exposure to the in-
-.ter.i:ent’.ion,.-_and_ tra_j_éctoﬁes of BMI over th‘f; life
tourse, and it.could. miot calculate population

estimates forspecific vears, With the microsimu-
lation model, we were able to estimate the num-
ber of cases of obesny prevented For both of
these mterv_e_ntlons, the estimated cdsts per
BMI unit reduction were similar urider both
modeling approaches, and both interventions
were cost-saving. _ _

Second, we modeled each of the interventions

separately, which limited our ability to estimate

their cumulative effects. Future obesity preven-
tion’ srmu.latmn modeimg should begin to evalu-
ate the impact of simultaneous implementation
of mulfiple interventions.

Pogulation Reach And Cost For Seven Childhood Obesity listerventians In The United States, 2015-25

Intarvention tost’

Population reach Per year Pes unit of BMI

Intervention (miflions) {¢ mllltons): reduced (9)
Sugar-sweetened beverage

excige tax: 3_0:6_.6_ _ 47.6 2.’4_9
959 Ul '306.3, 367.0. 31.0,638 062, 1058
Restaurant menu calorie labeling 306.6 855 _ 1309
9596 U1 _ 306.3; 3070 827, 1085. ~122.61, 15442
Eltmination of the'tax subsidy for

advertlsmg unhealthy foad to _ .

childran 723 082 ‘066
659 Ut 718, 728 082, 082 027,113
Nutrition standards. for school meals. 30 1112 53
B5as Ul 278, 282 1112 1,112 —~185, 186
Nutsition standards: for all other

food afid- beverages soitd in

schools 452 223 610
‘95% Ul 450, 454 243, 223 234,772
Improved- early. care and education

policies and. practices (NAP SACC) 118 760 £13
9504.Ul 1.14,1.23. 758 764 99, 730
Increased access ‘to adolescent o _

bariatric surgery 0.0049 303 1,611
95% Ul Q.0025, 00077 208,402 1241, 2337

-$ource Authars’ calcuiatmns based-on the microsimulation rrodel described inAppendix A3 Isee MNote 11 i text). noTES Losts.are-in
2014 doliars, Cost per bodyr mass iridex (BMI) unit reduction is#n.incremental cost-effectiveness ratio. Ulls ungertainty intervak NAP
SACC s Nistritian and Physical Activity Self-Assessment for Child Care:
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EXHIBIT 2

‘Estimated Ten-Year Cast-Effectiveness And Economic Outcomes For Seven Childhood Dhesity Interventions In The United

‘Statés, 2015-25.

Intervention .Cases of childhaod Health care costs
Net costs .ohesity prevented saved per dollar
{ miftons) as of 2025 spent {5)

Sugar-sweetened beverage excise tax —14,169 _ 575,936 3078
85% Ul _ —47,119, -2645 131.794,.1.890,715 607, 11294
Restaurant menu calorie labeling 4875 _ M 15 590
9594l —~16,010, 6284 —41,324,122396 ~506, 1800
“Elimiration of the tax subsidy for _
__advertising unhealthy foad to children 260 129061 3253
959 LI —431, -84 48,200, 212365 1242, 5335
Nutritlon standards for school meals 6,436 1,815,366 042
959U 2458, 12,560 —547074, 3381312 -013 078
‘Nutrition standards for ali other foed o

and beverages sold in schools: 792 344,049 456
85 Ul B -1.339, =251 163,023, 522285 213,701
Improved edrly care.and education _ o

palicias and- practices {NAP SAAC} 73] 38,385. 004
9596 Ul 708, 754 8,258.69,11] 001, 007
Increased access to adalescent Barfatric _ _

. Surgery 303 o —=

959 Ul 208401 — -2

sewack Authors’ calculations based on the microsimulation model described in'Appendix A3 {sze'Note 11 [n text). wores Costs arein
2014 ddifars; negative net costs inditate cost savings: Cost—savmg interventions result in-at least 51.of health care costssaved per. sl
spant on the interventlan. Ul is uncertainty interval. NAP SACC is Nutrition and Physical Actlvity Self-Assessmént for Child Care. Not-

applicable,

Third, there is limited evidence that directly
links the interventions we evaluated tochangein
populatlom]evel obesity prevalence, However, as
detailed in Appendices Al,-A2, and A4-A8,*six
of the interventions were supported by random-
ized trials or ndtural or gilasi-experimerital eval-.
uations® that linked the intervention or behav-
ioral mechanism targeted by the interventics.
directly to reductions: in BMI. for ‘recipients of
each intervention. We mr.'orporated uncertainty
for all of the underlying model inputs into the
probabilistic uncertainty a.n'al_yses (see Ap-
pendix A3.1}."

Fourth, because we focused on gbesity, we did
not incorporate additional health i improvements
and health care cost reductlons due {o improve-
ments.in diet and physical activity that were in-
dependent of reductions in BMI (for ‘example,
reductions in diabetes and heart disease).*®

Study Results

There were large deferences in the projected
population feach of the iriterventions {Exhibit1).
The reach of bariatric surgery, the smallest, was
very limited, even assuming a fourfold inicrease
in the number of adolescents who receive ‘the

procedure. The most recent national data indi-

HEALTH AFFAIRS _NOVEMBER 2015

cate that in 2012, among adolesceits classified
as having grade 3 obesity (a BMIof roughly 40-0r

above), fewer than two in-a thousand received

the procedure (Appendix A8) # The largest pop-
ulation reaches oceurred with interventions that
would affect the whole popu_latmn such as the
sugar-sweetened beverage excise'tax and restau-
rant menu calorie labeling—both of which would
reach 307 million people,

‘The annual costs of the mterventmns were
driven by both the cost per person and the pPop-
irlation reach and varied greatly (Exhibit 1),

Differences -across interventions in cost pet’
BMI unit reduction varied more than 2,000-fold.
E]Jmmatmg the tax deduction for advertising
nuiritionally poor food to children: would reduce
aBMI unit for $0.66 per person, while i increasing
access to banatnc surgery wotld reduce a BMI
unit for $1,611 '

Three of the interventions studied were found -
to be cost-saving across the range of modeled
tncertainty: the sugair-sweetened beverage ex-
cisetax, eliminating the'tax subsidy for advertis-
ing unhealthy food to children, and setting nu-
trition standards for food and beveragés sold in
schools gutside of school meals (Exhibit 2). In
other words these interventions were projected
to save more in reduced health costs over the
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period studied than the interventions would cost
to implemeént. Perliaps more important, the in-
terventions were projected to pravent 576,000,
129,160, and 345,000 cases of childhood obesity,

respectwely, in 2025: The net. savings to soc1ety.

for each dollar spent were pro_lected td be $30.78,
$32.53, and $4.56, respectively.

Restaurant menu calorie labeling was also pro-
jected to be cost-saving (Exhibit 2), although on
average the-uncertainty intervals were-wide be-
cause of the wide uneertainty intérvalaround the
estimated per mealTeduction in calories ordered

or purchased asa result of the inrervention (see_
Appendix A4).M This uncertainty highlights the.

need for ongoing monitoring of this policy when
itis implemented nationwide in 2016. Of hote, a

study of restaurant menu calorie labeling in King
County, Washington, found that e1g_htcen:

months after implementation of memnu calorie
Iabeling regulations, restaurants:- had reduced
their calori¢ content by 41 kilocalories per en-

trée,”a much larger effect than the reduction of-

8 kllocalones .per meal estimated in this study.
Setting nutrition standards for school meals
would reach a very large populat:on of children

and have a substantial impact: An estimated
1,816,000 cases. of childhood cbesity would be.
préverited, at a cost of $53 pei: BMI unit change

(Exhibits 1 and 2). Improved early care and edu-
cation policies_an:d_-pra_ctices would reach a much
smaller segment of the population (1.18 million),
preventing 38,400 childhood obesity cases if
implemented nationally, at a cost of $613 per
BMI unit change.

The modeled preventive interventions could

significanfly reduce the overall prevalence of

childhood obesity in the United States. Cinwent-
ly, the prevalénce of obesity among children and
youth is about 17 percent,® Based on our:model,

the largest reduction in childhood obesity prev-
alence compared to no interverition would occur
with the implementation of nutrition standards

‘forschool meals (a reductiori of 2.6 percent; data

not shown), followed by the sugarsweetened

‘béverdge excise tax (0 8 percent). Adding in

the two other cost-saving interventions (elimi-
nation. of the tax subsidy for advertising un-

healthy food to chrildren -and ‘setting nutrition

standards for other foods and beverages sold
in schools) would reduce prevalence by an addi-
tional 0.7 percent..

‘Thesé interventions would have a modest im-
pact o obesity prevalence. Even if all were im-
plemented and the effects were addxtwe, the

‘gverall impact would be a'reduction of 4.1 per-

cent; or 2.9 million cases of childhaod obesity

‘prevented for the population in 2025.

rax sEVENUE In addition to their ‘effects on
obesity, we estimated that both the sugar-sweet-

‘of recent policy discussion,

ened beve_rage_ -excise tax-and the elimination of
the tax subsidy for advertising unhealthy food to
children would lead to substantial yearly taxrev-

enues ($12.5 billion and:$80 million, respective-

ly). These revenues wete not inclided ifi our
calculations of net costs.

Discussion
These results indicate that primary prevention of

childhood obesity- should be the remedy -of

choice, Four of the interventions studied here
have the potential for cost savings—that is, the

interventions would cost less to implement than
‘they would save aver the next-ten years in health

care costs—and would resultin substantil niim-
bers of childheod obesity cases prevented.

"The sugar-sweétened beverage excise tax—
and, t6-a lesser extent, removing the tax deduc-
tion for advertising unhealthy food to children—
would also generate -substantial revenue that

‘could be used to fund other-obesity prevention

interventions: The excise tax has been the focits
#3 and the recent
enactmerit of an excise fax of orie cent per'ounce’
in Betrkeley, Californid, and the national imple-
mentation of an excige tax in Meéxico indicate the
growing: political feasibility of this appreach.
The improvements.in ‘meal standards in the
Naticnal School Lunch and School Breakfast
Programs as well as.implémentation of the first
meaningful national standards for all other
foods -and beverages sold in schools make the:
Healthy, Hunger-Free Kids Act one of the most

important national obesity prevention policy
dchievements in recent decades. Although im-
proving nutrition standards for school meals

was not inteinded primarily as an obesity redue-
ton strategy, we estimated that this interven-
tion—which includes improving the quality of
school meals and setting limits on portion
sizes—would. have the largest impact on redue:
ing childhood obesity gf any of the interventions
evaluated in this study.

The individual benefits of bariatric surgery
and other intensive clinical interventions to treat
-obesity can be life: changing.* Another promis-
ing new obesity treatment stratégy einploys low-
cost techmnological approaches—computerized
clinical decision support—to effectively reduce
excess. childhood weight.*® Our study should in
no way, discourage ongoing investment.in ad-
vancing the quality,. Teach, and cost-effectiveness
of clinical obesity treatment. However,. our re-

-stilts indicate that with cdrrent clinical _pracuce,
-the United States will not be able to treat its. way

otit of the chesity epidemic. Instead, policy mak-
ers will need to expand investment in primary
prevention, focusing on intervértions with
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broad population reach, proven individual effec-

tiveness; and low cost of implementation,

We modeled each intervention in this study
separately to help policy makers prioritize in-
vestmerit in obesxty prevention. However, as

‘the résults show, none of the interventions by

itself would be sufficient to reverse the obesity

-épidémic. Instead, policy makeis need todevelop
-a multifaceted prevention strategy that spans

settings and reaches individuals across the life
course.

Because the energy gap that drives excess
welght gain among young children is srnall,

.and adult obesity is diffieylt to reverse, interven-

tions early in the life course have the best chance

.ofhaving a iteaningful impact on long-térm obe-

sity prevaleénce and related mortality-and health
care costs.-However, early intervention will not
be sufficient if young children at a healthy weight
are subsequently introduced inte envifonments

‘that promote excess weight.gain later in ¢hild-

heod and in adulthood.
Increased access to adolescent barjatric sur-
gery had the smallest.reach and the highest cost

per BMI unit reduction. Of the other six inter-

véntionsthat we analyzed, i improving early care
and education using_'}:he’:NAP SACC model both
had the smallest reach, because of the interven-

tion’s relatively small age range and voluntary
implementation strategy, and was the most-cost-
ly per BMI unit reduction. Nonetheless this.in--

tervention might still be a good investment, con-
sidering ‘that even small changes: among very
young children can be important for setting a

healthier weight trajectory in childhood.

Additionally, the intetvention focuses on im-
provemerits in nutrition, physical activity, anid.

screen time for all children and thus. could have
besefits for child development beyond reducmg-_

unhealthy weight gain. In éontrast to the tax
policiés we evaluated, which have been met with
oppesition from industry; the: NAP SACC pro-

gram is well liked and has been widely adopted.

While policy makers should consider the long-
‘term -effectiveness of interventions that target
young childrér, substantially reducing health
catre expenditiures due to obesity in the near term

will reqidre implemeritation of strategies that-

target both childrén and aduMs. We estimated.

that over the decade 2015-25, the beverage
excise tax would save $14 2 billion in net costs,.

primarily due to- reductions in adult health
care costs. Intervenitionis thai cdn achieve near-

term health cost savings among adults and
reduce childhcod obesity offér policy makers
an .opportunity to make long-term investrnents
in children’s health while generating short-term
:etums_...’f[hese rasults are consistent with previ-
ous research that-estimated the potential health
cost savings and health gains from reducing
childhood obesity, much of which resulted from

preventing obesity during adulthood. ™

Cenclusion _

Reversing the tide of the c'hildho_o'd_' obesity ¢pi-
demic will require sustained effort-across all lev-
els of government and civil soelety for the fore-
seedble firture. To make these efforts effective
and sustainable during a period of constrained

“public health resources, policy makers need to
integrate the best available evidence .on the po-

tential effectiveness, rédch, andcost of propesed
obesity strategies to prioritize thi¢ highest-value
interventions.. _ .

‘We found that a number of preventive inter-
ventions would have substantial population-lev-
el impacts and would be. cost-saving. An i impor-

‘tant question for policy makers is, why are they

not actively pursuing cost-effective policies that

can prevent childhood cbesity and that cost less:

to implement than they would save for society?
Qur results also highlight the critical impast

.that- existing investments in improvements to

the school food environment would have on fu-
ture obesity prevalence and indicate the impor-
tance of susta.lnmg these preventlve strategles

‘Furthermore, while many -of the preventive in-

terventions it childhaood do not provide substan-

tial health care cost savings (because niost obe-

sity-related. health. care costs occur later, in
adulthood), childhood . interventions have the
best chance of substantially reducing obesity

‘previlence and related mortality and health care’

casts'in the long mun.

Thefocus of action for policy makers should be
on implementing cost-effective preventive inter-
ventions, ideally ones that would have broad

_population-Jevel impact. Particularly attractive
:are interventions that affect both children and

adults, 56 that near-term health care cost savings

.canbe achieved by reducing-adult obesity and its’
‘health conséquences, while layinig the ground-

work for long-term cost savings by alsoréducing.
childhood and adolescent obesity. m
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Students get as much as half of their daily calories from food
and drinks served in schools, and research shows that more
nutritious choices lead to better health and academic success.

© iStockphoto

All families want to give their kids the gift of good health to help
young minds and bodies reach their full potential. In making this

wish a reality, parents have a powerful ally in the nation’s schools,
especially the federally funded nutrition programs that serve

breakfasts, lunches, and snacks to millions of students every day.

Schools nationwide have improved the quality and variety of the
foods and drinks they offer in recent years, thanks in part to new

policies and increased funding approved by Congress in 2010. That
same year, the Robert Wood Johnson Foundation and The Pew
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Charitable Trusts formed the Kids' Safe and Healthful Foods Project
(KSHF) to provide nonpartisan, evidence-based recommendations
to help policymakers, schoo! nutrition professionals, parents, and
other stakeholders navigate the transition to healthier options for

all students.

Today, virtually all schools meet the nation's stronger nutrition
standards, and the project is nearing completion of its research
agenda. Here's a look back at important lessons from our work and

other rigorous studies.

The Healthy, Hunger-Free Kids Act of
2010 was a game-changer

In December 2010, Congress passed the Healthy, Hunger-Free Kids
Act, reauthorizing federal school meal programs with a focus on
improving children’s access to nutritious foods and promoting
healthy eating. Atthe time, the average school lunch was highin
sodium, calotries from solid fats, and added sugars and low in whole
grains. The act directed the U.S. Department of Agriculture (USDA)
to undertake the first major changes to school meal nutrition

standards in more than15 years.

ht_ipfﬂ\}vww.pewtrusté.q_r'gfan!rese'arch-a_nd-analy_sis_fana’_lysisr‘QO1-_?_!04}1.1_lﬁ—ta_keaways_-show-sirong-prq_gress-on-s’cho‘o’l-fo’od-and-r’au_trition 314
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About a year later, the USDA finalized those updated nutrition
standards, making changes that reflected the 2010 Dietary
Guidelines for Americans and the most recent science on children’s
daily nutrient requirements. The updated standards reqguire that
meals include more fruits, vegetables, and whole grains and only
fat-free or low-fat milk. In-addition, they set weekly calorie ranges
that rise as students get older and limits on the saturated fat and
sodium content. By September 2016, nearly all districts were
meeting the healthier standards.
M
Thirty-one million children eat school lunches, and
nearly 15 million get school breakfasts on an
average day.

i)

The act also directed the USDA to set science-based nutrition
standards for snack foods and beverages sold to students during
the school day, such as those purchased from vending machines, a
la carte cafeteria lines, and school stores. To inform the
department's initial proposal, KSHF conducted a health impact
assessment in 2012, which found that children’s access to and
consumption of healthy snack items and their participation in meal

programs would increase with the implementation of stronger

hitp:/iwww.pewtrusts.orgienfiesearch-and-analysis/analysis/2017/04/11/6-takeaways-s hoW-Stro'ng_-prog__rass-on-schc ol-foad-and-nutrition 4014
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standards. A broad range of education and health groups, including
KSHF, then urged the USDA to refine the standards and helped
generate nearly 250,000 comments from the public on the
proposal. The rule that was su bsequently issued, known as Smart
Snacks in School, went into effect for the 2014-15 school year, and it
fueled the first significant nutritional enhancements to school
snacksand beverages in more than 30 years. To meet the
requirements, an item must be a fruit, vegetable, protein, or whole
grain; have fewer than 200 calories per serving; and be low in fat,
sodium, and sugar. The USDA also set healthy limits for beverage

serving sizes.

Despite some early challenges, schools have succeeded in
improving the nutritional quality of their meals. Students are eating
more fruits, vegetables, and other healthy foods, and school meal
program revenue has held stable or increased. Moreover, many
schools are taking advantage of federal grants and other financing
strategies to upgrade kitchen e'q!ui'pm'en’.c, making it easier to

prepare more nutritious and delicious meals.
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Figure 1
Kids Ate More When School Lunches Got Healthier

Average percentage consumed, by meal component, 2012 and 2014
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Notes: Percentages shown are among students who selected the meal component.
* Indicates statistically significant differences at the 5 percent level.

Source. Marlene B. Schwartz et al, “New School Meal Regulations Increase Fruit Consumption and Do Not Increase Total Plate Waste,
Childhood Obesity 11, no. 3 (2015), http://online.liebertpub.com/doi/pdfplus/10.1089/chi.2015.0019

© 2016 The Pew Charitable Trusts

Students are choosing healthier
lunches

Since the updated meal standards were implemented, students of

all ages are choosing lunches higher in nutritional quality with

fewer calories per gram and consuming more fruits and larger

http:/fwww.pewtrusts.org/en/research-and-analysis/analysis/2017/04/11/6-takeaways-show-strang-progress-on-school-foad-and-nutrition 6/14
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portions of their entrees and vegetables. (See Figure 1.) Studies of
schools in three states showed considerable improvements in
children’s eating habits under the USDA's updated meal standards.
Some of these same reports also measured plate waste—the food
taken and later discarded by kids—and found that it either stayed

the same or declined after the transition to healthier menus,

Parents support healthier school
nutrition standards

Polls conducted by KSHF nationally and in 14 states found that most
voters with school-age children are concerned about kids' health
and support the changes introduced by Congress and the USDA.

Nationwide:

s 7in 10 favor national nutrition standards for school meals and
snacks.

s 9in 10 support requiring schools to include a serving of fruits or
vegetables with every meal.

e 3in 4 back limiting sodium in school meals.

Voters also favored district practices that encourage hea lthy
behaviors. The project’s polls in Louisiana, Chio, and North Carolina

asked about school fundraisers, and most respondents said they

http:/www, peintrusts.org/enfresaarch-and-ahalysisfanalysis/201 7/04/11/6-takeaways-show:stong-pragress-on-scho olHfoad-and-nutrition 7H4
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preferred activity-based events such as car washes or walk-a-thons
tofood-focused events. On-carmpus sales of baked goods or items
such as pizza and candy during the school day were among the

least favored fundraisers.

Schools are meeting nutrition
standards and promoting healthy
eating

A nationally representative survey of school nutrition directors
commissioned by KSHF at the end of the 2014-15 school year found
that most meal programs use a mix of strategies to encou rage
students to eat nutritious meals. Nine in 10 adopted at least one
practice to raise children’s fruit and vegetable consumption. For
example, almost two-thirds of directors who increased the use of
salad bars said kids ate more produce as a result. Directors also
said that holding taste tests with students and redistributing
uneaten, sealed foods were among the most effective ways to

reduce waste.

hittp:/iwvaw pewtrusts org/enfresearch-and-ahalysis/analysis/2017/04/11/6-takeaways-show-stron g-_progress-on-schooI-ffood-and—r_lutrit_ion 8/14
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Figure 2
More Than 60% of School Meal Directors Had Few or No Difficulties

Meetmg I—Iealmler Breakfast Standards

xtent of challenges by percentage ol respondade LS 2014-15

]9% No
challenges

11225 A few
challenges

Notes: The data are weighted to be representative of all public school feod autherities offering the National School Lunch Program. Twenty-
seven that do not offer breakfast were excluded.

Schoal Meal Approaches, Resources, and Trends Study

Directors report stable or rising
revenue for school meal programs

The same survey reported that 84 percent of directors saw rising or
stable revenue from their combined meal reimbursements plus
snack and beverage sales in school year 2014-15 compared with a

year earlier. More than half of respondents reported higher

http://www.pewtrusts.org/en/research-and-analysis/analysis/2017/04/11/6-takea ways-show-strang-progress-on-school-food-and-nutrition 9/14
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combined revenue, and aimiost a third said total revenue remained
level. (See Figure 2.) Among directors who cited financial concerns,

equipment and [abor costs were most frequently mentioned.

Investments in school kitchen
equipment help schools support
student health and save money

Aging kitchen infrastructure and equipment, much of it designed to
heat or handle prepackaged rather than fresh foods, pose
significant barriers to school districts’ efforts to meet updated
nutrition standards and adapt to the tastes and dietary needs of
today’s students. Aging equipment is also costly to repair and
typically uses greater energy than more modern equipment.

In December 2013, another KSHF survey found that most school
meal programs (88 percent) needed one or more pieces of
equipment to help them meet nutrition standards, but only 42
percent of respondents reported that they had funding for capital
purchases, and less than half of those had a budget that was
adequate to meet their equipment needs. Fortunately, between
2009 and 2016, Congress appropriated nearly $200 million for
USDA kitchen equipment grants, which helped thousands of
schools purchase needed upgrades.

httpi/iwiv pewtrusts.org/eniresearch-and-analysis/ghalysis/2017/04/11 16-takeaways-show-strong-progress-on-school-food-and-nutrition 10/14
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A 2015 KSHF-commissioned series of case studies of 19 schools in

seven states explored the effects of these federal kitchen

eguipment grants on students and meal programs and found that

equipment bought with these funds helped many schools

overcome challenges reported in the 2013 study. Just one new piece

of equipment helped schools improve nutritional quality and
variety, entice more students to eat school meals, and operate

more efficiently and cost-effectively:

In 2013, in recognition of the need for a sustainable and predictable
funding mechanism to support ongoing school kitchen
improvements, lawmakers introduced the bipartisan School Food
Modernization Act to permanently authorize.a USDA kitchen
equipment grant program and provide loan assistance for eligible
schools. Committees inthe House of Representatives and Senate
added these provisions to their respective bills to reauthorize child
nutrition programs in 2016. Although neither became law before
the 114th Congress ended Jan. 3, policymaker support for school

kitchen equipment is clearly growing.

Taken together, these facts tell an unmista kable story of

transformation in the nation’s schools. Cafeterias, vending

machines, school stores, and fundraisers are fueling healthier lives
for millions of children. Backed by evidence-based policy and

funding decisions, school nutrition professionals, advocates;

hﬁp:ﬂww.pewt‘msts._org!_enfresea_rch-a_nc_l-ana’l_ysi_s!éna]ysis{201 ?f0'4f1 1/6-takeaways-show-strong-progréss-on-school-food-and-nutrition
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students, and families have driven this progress, and in seven years,

6 Takeaways Show Strang Progress on School Food and Nutrition

they have fundamentally remade school meal programs for

America’s Kids. And even more exciting, it's clear that this

movement is just getting started.

MAJOR KIDS' SAFE AND HEALTHFUL FOODS PROJECT
PUBLICATIONS, BY DATE

june 2012—Health Impact Assessment; National Nutrition

Standards for Snack and a la Carte Foods and Beverages

Sold in Schools

September 2013—Serving Healthy School Meals: Despite
Challenges, Schools Meet USDA Meal Requirements

December 2013—Serving Healthy School Meals: Kitchen
Infrastructure, Training, and Equipment in Schools
Workshop

December 2013—Serving Healthy School Meals: U.S.
Schools Need Updated Kitchen Equipment

September 2014—Parents Support Healthier School Food

Policies by 3-to-1 Margin
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Introduction

Most U.S. children s diets exceed recommended levels of sugar, fat, and sodium, " and are deficient in fruits, vegetables, and
whole grains. 23 |n 2009-10, elementary school lunches exceeded recommendations for calories from solid fats and added
sugars, and fell short of recommended daily amounts of vegetables and whole grains. * As directed by the Healthy, Hunger-
Free Kids Act of 2010,° the U.S. Department of Agriculture (USDA) updated the national nutrition standards for school meals
to align with the 2010 Dietary Guidelines for Americans.? These updated standards’ were announced in January 2012, and
schoals began to implement them at the beginning of the 2012-13 school year.

The updated standards require schoals to offer: a fruit or vegetable daily, a variety of vegetables, and only fat-free or low-fat
milk. As of the 2014—15 school year, they also require that 100 percent of grain products offered at lunch be whole-grain rich®
(up from 50 percent during 2012-13 and 2013-14), although schools may seek exemptions to remain at the 50 percent
standard through 2015-16. Some schools had already been meeting these benchmarks prior to 2012-13, but the updated
standards led to widespread changes to meals served at most schools.

This brief uses data from surveys of elementary schools to examine: a) how the types of items offered in school lunches have
changed over time; and b) whether the variety of healthy options changed from the first to the second year of updated
standards.

This brief reports on nationally representative data obtained from administrators and food service personnel at U.S. public
elementary schools between the 2006-07 and 2013—14 school years. These data do not allow for evaluation of whether a
specific school was in compliance with the new meal standards, but they do provide an indication of trends in the availability of
healthier items (i.e., a variety of vegetables, fresh fruits, salad bars, and whole grains) and unhealthier items that tend to be
high in fat and sodium (i.e., fried potatoes, regular pizza, and higher-fat milks). In 2013-14, the survey included several items
assessing changes in lunch characteristics from 2012-13 to 2013-14. Additional detail on the methods used for this study are
available online.?

The results show that elementary school lunches have been improving consistently since the 2006-07 school year, with more
schools offering healthier items and fewer schoals offering unhealthier items. This trend has continued through the
implementation of national standards in 2012-13, as the overwhelming majority of schools maintained or improved their
offerings in the second year of implementation as compared with the first, Together, these findings suggest that elementary
schools are able to successfully offer healthier lunches to students and that the national standards are consistent with those
efforts.



Key Findings

Significantly more elementary schools were regularly offering healthier items in lunches in 2013-14 than in 2006-07. The
availability of unhealthier items in school lunches also decreased notably during the same period.

Percentage of schools

Percentage of schools
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Key Findings

All schools either increased or maintained the amount and variety of fruits and vegetables offered since the standards went
into effect in 2012-13.
« At more than half of elementary schools, lunches in 2013-14 included more fruits and vegetables and whole grains,
as well as a greater variety of fruits and vegetables, than in 2012-13.
«  The majority of schools maintained the same variety of entrée options as in 201213, although 33 percent of schools
actually increased entrée variety.

Changes in Lunches at US Public Elementary Schools, Reported in 2013-14 School Year
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Conclusions and Policy Implications

School lunches have changed considerably over time, with significant improvements documented particularly in recent years.
The recent updates to the national nutrition standards are consistent with these improvements. A March 2015 study shows
that since the implementation of the new lunch standards—which require students to take either a fruit or vegetable at each
meal—students are selecting and eating more fruit, and throwing away less food than they did before the changes were
implemented.'® Recent surveys also show that many students have adapted well to the revised meals, with few complaints.”
It is essential for policymakers to continue to support implementation of the healthier standards for school meals to support
optimal nutrition and health for millions of U.S. children and adolescents.
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ScHooL MEALS: BUILDING BLOCKS
FOR HEALTHY CHILDREN

Two national programs—the National School Lunch Program (NSLP) and the
School Breakfast Program (SBP)—play key roles in supporting the nutrition and health
of schoolchildren in the United States by providing nutritionally balanced, low-cost or
free lunches each school day. In 2008, the NSLP provided lunch to more than 30.5 mil-
lion children, and the SBP provided breakfast to 10.5 million children.

Currently, to receive federal reimbursement, school meals must meet regulations
that were established in 1995 for Nutrition Standards and Meal Requirements. The
complex set of regulations specifies amounts of nutrients that must be provided, meal
planning approaches, and rules for the food that must be on the student’s tray. Ad-
vances have been made in dietary guidance in the years since those regulations were
established. To obtain assistance in updating the regulations, the U.S. Department of
Agriculture (USDA) asked the Institute of Medicine (IOM) to provide recommenda-
tions to revise the standards and requirements for both the NSLP and the SBP.

To meet its task, an IOM committee reviewed and assessed the food and nutrition-
al needs of school-aged children in the United States using the 2005 Dietary Guidelines
for Americans set by the Department of Health and Human Services (HHS) and USDA,
as well as the IOM’s Dietary Reference Intakes (DRI). Furthermore, the committee
reviewed the current regulations for the NSLP and SBP Nutrition Standards and Meal
Requirements. The committee recommends numerous revisions and that emphasis be
placed on revised Meal Requirements rather than on nutrients per se. The committee’s
recommended new approach clearly focuses on providing meals that are consistent
with the Dietary Guidelines for Americans.

RECOMMENDED MEAL REQUIREMENTS

The committee makes recommendations for Meal Requirements, which encom-
pass two types of standards: 1) standards for menu planning and 2) standards for
meals as selected by the student (in contrast to those that are simply offered to stu-
dents). Standards are needed for meals as selected because, by law, all high schools
are required to allow students to decline a specified number of food items (to reduce
waste), and other schools may choose to do so (a majority of them do so).

In order to align school meals with the Dietary Guidelines for Americans and im-
prove the healthfulness of school meals, the committee recommends that the Food and
Nutrition Service of the USDA adopt standards for menu planning that:

e increase the amount and variety of fruits, vegetables, and whole grains;

e set a minimum and maximum level of calories; and

e increase the focus on reducing the amounts of saturated fat and sodium pro-

vided.

The committee’s

recommended new
approach clearly
focuses on provid-
ing meals that are
consistent with the
Dietary Guidelines
for Americans.
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The commiitee
recommends a
single approach to
menu planning—
one that includes
a meal pattern
plus specifications
for minimum and
maximum

calorie levels,
maximum
saturated fat
content, and
maximum sodium
content.

The committee recommends a single approach to menu planning—one that in-
cludes a meal pattern (which specifies the types and amounts of food in the meal)
plus specifications for minimum and maximum calorie levels, maximum saturated fat
content, and maximum sodium content. Some of the recommended changes are de-
scribed in Table 1. Because the meal pattern alone cannot ensure appropriate amounts
of calories, saturated fat, and sodium, the committee set specifications for those three
dietary components. The combination results in meals that are nutrient-rich but mod-
erate in calories.

TABLE 1: KEY RECOMMENDED CHANGES IN SCHOOL LUNCH
REQUIREMENTS

Type of Current .
Specification Requirements Rpcoraerdunons
Fruits : Required daily amount increased
Considered together as a : = :
fruit and vegetable group. Two servings rec!ulred daily, amount
Vegeinbles No specifications for the mtt'reased. Must include dark green,
type of vegetable bright orange, legumes, starchy, and
other vegetables each week
Grains/ No requirement for whole | At least half must be whole grain
Breads grains rich
; Whole, reduct:_-d-fat, ii?w- Fat-free (plain or flavored) and plain
Milk fat, fat-free milks (plain or .
low-fat milk only
flavored)
Calories Must meet minimum level . LR
mum level
Ssiibisi None (decreased level Gradually but markedly decrease
recommended) sodium to the specified level by 2020

The committee developed two options for the standards for meals as selected by
the student. The options differ in the number of food items that may be declined, but
both of the options include a new specification: that the student must select a fruit at
breakfast and either a fruit or a vegetable at lunch for the meal to be reimbursable.

NUTRIENT TARGETS

The current Nutrition Standards include eight specific requirements covering calo-
ries, fat, protein, and several vitamins and minerals. To achieve consistency with Di-
etary Guidelines and the DRIs, however, the committee found it necessary to increase the
number of nutrients considered and, using a new concept, to replace Nutrition Stan-
dards with Nutrient Targets. The committee developed the Nutrient Targets (which
encompass 24 nutrients and other dietary components) as guidelines to determine the
amount and type of food groups to be offered to students. These are not intended to

be used as specific requirements for menu planning or to monitor menus, as is the case
with the current Nutrition Standards.



The committee stresses the importance of reducing the sodium content of foods
and, therefore, recommends that USDA work cooperatively with HHS, the food in-
dustry, professional organizations, state agencies, advocacy groups, and parents to
develop strategies and incentives to achieve such a task. The committee recognizes
that there are barriers to reducing the sodium content of meals to the levels that are rec-
ommended without having adverse effects on student acceptance and participation,
safety, practicality, and cost. In recognition of the barriers, the committee suggests that
implementation be fully achieved by 2020; and it proposes that intermediate targets be
set at two-year intervals and periodically evaluated to promote step-wise reductions
in sodium content over the decade beginning in 2010.

RECOMMENDATIONS FOR IMPLEMENTATION AND MONITORING

The manner in which Meal Requirements are implemented and monitored will
determine whether students participate in the NSLP and SBP and consume the food
that is offered. Important implementation strategies to promote change and increase
student participation in the program include engaging the school community; involv-
ing students, parents, and the community; providing nutrition education; training and
mentoring food service workers; and providing technical assistance. Industry involve-
ment will be essential to the implementation process, including the introduction of ap-
pealing foods that are lower in sodium and saturated fat and those that have a higher
ratio of whole grain to refined grain. In addition, new monitoring procedures will
guide implementation efforts.

Recommended support from the Food and Nutrition Service includes:

e Technical assistance for developing and continuously improving menus, or-
dering appropriate foods (including the writing of specifications), and control-
ling costs while maintaining quality.

* New procedures for monitoring the quality of school meals that (1) focus on
meeting relevant Dietary Guidelines, and (2) provide information for continu-
ous quality improvement and for mentoring food service workers to assist in
performance improvement.

CONCLUSION

Since the NSLP’s inception, more than 219 billion lunches have been served. Im-
plementation of the committee’s recommendations will lead to healthier meals in the
NSLP and the SBP—meals that are much more consistent with Dietary Guidelines for
Americans. With comprehensive technical assistance from USDA and the support and
involvement of state agencies, professional organizations, the food industry, child ad-
vocacy groups, schools, parents, and students, these school meals will appeal to stu-
dents and contribute to their health and well being.

With comprehen-
sive technical
assistance from
USDA and the
support and
involvement of
state agencies,
professional
organizations,
the food industry,
child advocacy
groups, schools,
parents, and
students, these
school meals will
appeal to students
and contribute to
their health and
well being.
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SUMMARY 9

TABLE §-1 Recommended.as Offered Meal:Standards

Ereakfast Lunch
Grades Grades Grades Grades Grades Grades
K-S 6-8 5-12 K- 68" 9-12
‘Meal Pattern Amount of Foods? Per Week
Fruits {cupsi S 5 3 2.5 2.5 5
Vegetables {cnps)? ] ] ] 37s 3.75 5
Dark gréen ] 0 ] 0.5 0.5 .5
“Orange 0 0 0 0.5¢ 0.5° 0.5¢
Legumes 0 0 a 0.5¢ o5 0.5¢
Starchy 0 4] o 1 1 ]
‘Other ¢ L] 0 1.25¢ 1,25 2.5
Graiits, at least balf of which  7-10 810 9-10 a-10 9-10. 12-1%
; ‘miast be whole grain-richd
oz eq} '
Meats, beans, cheese, yogurt 3 5 7410 $-10 5-10. 10~12
{oz ¢q) )
Fat-free milk {plain.ar 5 5 5 5 5 5

favored) or low-fat _rhiIk.
1% mil_k fat'or-]ess)

H
i
H
H
H
{

; {eups)

i ) ) Other Specificationy: Daily. Amount Raseid on the Average for a 5-Day.

; Other Specifications Week '

el Min-inax célm_'_ics{k'_c_nl]‘if 350-500 400-550 450-600 550-650 600700 750-830
: Saturated fat {% of total - <10 <10 <10 <10 <10 <14

; calories)®

Sodium {mg) [€430] 1470}  [<500)  {€640]  [S710] (£ 740)

i Sodium targets are 1o be.reached by-the year 20200

! trans fat. Nutrition fabel must specify- zero grams. of trans fat per serving.!

NOTES: K= kihdérg_a_rten,_-_ keal = calories; max = maximum; mg = milligrams; min = minintum; oz €q
‘= punce -equivalent, Alth’au'gh the recommendéd weekly meal itake patrerns do-nat specify amounrs of
unsaturated.-dils, their use s to be ﬁncuuragcd withiv calgrie limits, ' '
“Food items included in each:group and subgroup- and amount equoivaients. Appendix Table H-1 gives
a listing of foods by food group and sabgroup. Minimum. daily requirements-apply: L5 of the aweekly ce-
-giirgment far fruirs, total végetables, and milk and-at léast loz equivaleént vach-of geains and meat .or mear
‘alternate {2 oz of each for grades 9- 12 lunch).
t0di cup of Fruits and, vegetables usnally provides two servings; ¥ cup of dried frait.counts as % cup of
Fruies 1.cup of leafy preens counts as ¥ cup of vepetbles. No more thai hialf of the fruic offerings may be
in the form. of fnice.
éLarger amounts of these yegetables may be served.
Based on ar leass half of the grain contenr as whole grain: Aiming, for a higher proportion.of while
grain-rich féods. is encouraged. Se¢ Box 7-1 for Temporary Criterion for Whole:Grain Rich Foods. Also
_note that in Ch'lpter 16 the commirtee récommends that the Food Buying Guide sérving sizes be updated
to be consistent with MyPyramid Lquivalent serving sizes.
“The average-iaily amount for. a 5-day school week is not to be less than the minimum or ¢xceed the
miaximye,
- Discretianary sources of calories (for example, solid fats and added sugars) may be added 1a the mesl
pateern if within the spec:ﬁcatlons for calories; saturated far, trans far, and sodinm.
£The average daily amoudt for 4 5-day school. week j5.nut 1o exceed thé maximunm.
#To ensure that action is taken to reduice thé sodinin content of 'schoa] meals over the 10-year period
in 3 manner that maintdins student: pamupatlon rates, the committee suggests the setting of inteimediate
“targets for each 2iyear interval. {See the:section *Achieving: Long-Texm Goals™ in Chapter.10:)
iBecause. the hutrition facts panel is not tequiiréd for foods with Child Nutrition” labeling, the commit-
tee suggests that vnly pmducts with 0-grams uf ivans fat per serving be eligille for consideration for such
labieling,

]
i
£
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Three Interventions That Reduce
Childhood Obesity Are Projected

To Save More Than They Cost

To Implement

ansTrACT Policy makers seeking to reduce childhood obesity must
prioritize investment in treatment and primary prevention. We estimated
the cost-effectiveness of seven interventions high on the obesity policy
agenda: a sugar-sweetened beverage excise tax; elimination of the tax
subsidy for advertising unhealthy food to children; restaurant menu
calorie labeling; nutrition standards for school meals; nutrition
standards for all other food and beverages sold in schools; improved early
care and education; and increased access to adolescent bariatric surgery.
We used systematic reviews and a microsimulation model of national
implementation of the interventions over the period 2015-25 to estimate
their impact on obesity prevalence and their cost-effectiveness for
reducing the body mass index of individuals. In our model, three of the
seven interventions—excise tax, elimination of the tax deduction, and
nutrition standards for food and beverages sold in schools outside of
meals—saved more in health care costs than they cost to implement. Each
of the three interventions prevented 129,000-576,000 cases of childhood
obesity in 2025. Adolescent bariatric surgery had a negligible impact on
obesity prevalence. Our results highlight the importance of primary
prevention for policy makers aiming to reduce childhood obesity.

he childhood obesity epidemic in
the United States affects all seg-
ments of society. There is a clear
need for action by governments,
foundations, and other relevant in-
stitutions to address this public health problem.
Controlling childhood obesity is complex be-
cause many risk behaviors are involved, shaped
by multiple environments and requiring multi-
ple intervention strategies."* However, simply
asking what works without considering costs
has led to the proliferation of obesity treatment
and prevention initiatives with limited evalua-
tive information. Little serious discussion has
taken place about relative costs or cost-effective-

RS _NOVEMBER 2015 34:11

ness.When we searched the PubMed database of
the National Library of Medicine for articles pub-
lished through 2014 containing the term child
obesity, we found more than 31,000, but only
89 of these also contained the term cost-effective-
ness. Communities and health agencies have lim-
ited resources to address high rates of childhood.
obesity and need to know how best to invest
those resources.

There are two main approaches to altering the
population prevalence of obesity in children:
treating obesity after onset and preventing ex-
cess weight gain (primary prevention). Many
studies have documented the effectiveness of in-
terventions using these two different ap-
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proaches. For example, a meta-analysis of ado-
lescent bariatric surgery studies indicates an av-
erage reduction in body mass index (BMI) of
13.5 kg/m? following this procedure.’ Some non-
surgical interventions to treat childhood obesity
are effective, but effect sizes are small relative to
the high BMIs (or BMI z-scores—that is, BMI
scores that are standardized for age and sex)
of the children before the intervention,® and
treatments may reach too few children to have
a substantial population-level impact. For exam-
ple, bariatric surgery is used with only about
1,000 adolescents per year.’

The promise of primary prevention strategies
during childhood has been bolstered by recent
findings generated by mathematical models of
the physiological development of excess weight
in children, adolescents, and adults.*® Modeling
indicates that excess weight accumulates slowly,
and excess weight gain among young children is
due torelatively small changes in energy balance.

For example, among children ages 2-5, aver-
age excess weight gain is driven by an excess of
about 33 extra kilocalories per day." Changes
needed to prevent excess weight gain and pre-
vent obesity are thus quite small in childhood. By
adolescence, however, excess weight has accu-
mulated for more than a decade, with an average
imbalance of almost 200 extra kcal/day.*'® The
typical adult with a BMI greater than 35 (about
14 percent of the adult population) consumes
500 kcal/day more than is needed to maintain
a healthy body weight.® Improving energy bal-
ance via improved diet and physical activity early
in childhood thus requires much smaller
changes than those needed once obesity is estab-
lished in adolescence and adulthood.

In addition, a large body of experimental evi-
dence indicates that certain behavioral changes
can reduce BMI and obesity prevalence in chil-
dren. For example, as documented in online
Appendix Al," there is clear evidence of the
effectiveness of reducing the intake of sugar-
sweetened beverages on reducing BMI and obe-
sity prevalence.

There is also strong evidence that reducing
television viewing and other screen time leads
to significant reductions in BMI and obesity
prevalence, mainly via dietary changes” (also
documented in Appendix A2)." Despite growing
evidence that targeted interventions can im-
prove diet and reduce BMI and obesity preva-
lence, there is limited evidence concerning the
cost-effectiveness of these approaches and the
potential US population-level impact of either
treatment or preventive interventions.

In this article we present results of an evidence
review and microsimulation modeling project
concerning the cost-effectiveness and popula-

tion-level impact of seven interventions identi-
fied as potentially important strategies for
addressing childhood obesity. We conducted sys-
tematic evidence reviews of the interventions’
effectiveness and estimated costs and reach un-
der specified implementation scenarios de-
scribed in Appendices Al, A2, and A4-A8." We
developed a microsimulation model to assess key
cost-effectiveness metrics of these interventions
if they were to be implemented nationally.

Study Data And Methods

We developed an evidence review process and
microsimulation model to evaluate the cost-
effectiveness of interventions for childhood obe-
sity. Our modeling framework built on the
Australian Assessing Cost-Effectiveness ap-
proach™ in obesity" and prevention studies.'
Our microsimulation model used US popula-
tion, mortality, and health care cost data. We
focused on outcomes of cost per BMI unit change
over two years following an intervention and ten-
year changes in obesity, health care costs, and
net costs. We followed recommendations of the
US Panel on Cost-Effectiveness in Health and
Medicine in reporting our results, including us-
ing a 3 percent discount rate.”

Our approach has distinct methodological
components designed to improve both the
strength of evidence and the applicability of re-
sults to real-world decision making. We created a
stakeholder group of thirty-two US policy mak-
ers, researchers, and nutrition and physical ac-
tivity experts to provide advice concerning the
selection of interventions, evaluation of data,
analyses, and implementation and equity issues.
This group advised us to look broadly for inter-
ventions to evaluate across settings and sectors.
The clinical subgroup selected adolescent bariat-
ric surgery as an important benchmark clinical
intervention to evaluate, since many insurers
pay for this treatment.”

INTERVENTIONS Our stakeholder group select-
ed for the study seven interventions that are high
on the treatment and prevention policy agenda
(further details about the interventions are pro-
vided in the Appendices)." The interventions are
as follows: an excise tax of one cent per ounce on
sugar-sweetened beverages, applied nationally
and administered at the state level; the elimina-
tion of the tax deductibility of advertising costs
for television ads seen by children and adoles-
cents for nutritionally poor foods and beverages;
restaurant menu calorie labeling, modeled on
the federal menu regulations to be implemented
under the Affordable Care Act; implementation
of nutrition standards for federally reimbursable
school meals sold through the National School
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Lunch and School Breakfast Programs, modeled
on US Department of Agriculture (USDA) regu-
lations implemented under the Healthy, Hun-
ger-Free Kids Act of 2010; implementation of
nutrition standards for all foods and beverages
sold in schools outside of reimbursable school
meals, modeled on USDA regulations imple-
mented under the Healthy, Hunger-Free Kids
Act; improved early childhood education policies
and practices, including the national dissemina-
tion of the Nutrition and Physical Activity Self-
Assessment for Child Care (NAP SACC) program;
and a nationwide fourfold increase in the use of
adolescent bariatric surgery.

INTERVENTION SPECIFICATIONS, IMPLEMENTA-
TION SCENARIOS, AND cosTs We specified a na-
tional implementation scenario for each of the
interventions using the best available data for
population eligibility and costs at each level of
implementation, from recruitment to outcomes.
Costing followed standard guidelines™*® (for de-
tails of models and costing, see Appendix A3)."
All costs were calculated in 2014 dollars and ad-
justed for inflation using the Consumer Price
Index for all nonmedical costs and the Medical
Care Consumer Price Index for medical costs.

EVIDENCE REVIEWS OF INTERVENTION EFFECTS
We estimated the effects of each of the seven
interventions using an evidence review process
consistent with the Grading of Recommenda-
tions Assessment, Development, and Evaluation
(GRADE) approach® and guidelines from the
Cochrane Collaboration.”? Details of the evi-
dence reviews for the interventions are provided
in Appendices Al, A2, and A4-A8."

MIcROSIMULATION MopeEL We developed a mi-
crosimulation model to calculate the costs and
effectiveness of the interventions through their
impact on BMI changes, obesity prevalence, and
obesity-related health care costs over ten years
(2015-25). This is a stochastic, discrete-time,
individual-level microsimulation model of the
US population designed to simulate the experi-
ence of the population from 2015 to 2025.

The model used data from the Census Bureau,
American Community Survey, Behavioral Risk
Factor Surveillance System, National Health
and Nutrition Examination Surveys (NHANES),
and National Survey of Children’s Health. It also
used longitudinal data about weight and height
from the National Longitudinal Survey of Youth,
National Longitudinal Study of Adolescent to
Adult Health, Early Childhood Longitudinal
Study—Kindergarten, Panel Survey of Income
Dynamics, and NHANES I Epidemiologic Fol-
lowup Study.

We used smoking initiation and cessation
rates from the National Health Interview Surveys
and mortality rates by smoking status and BMI

341

from the NIH-AARP Diet and Health Study. De-
tails of the data, analyses, and model are provid-
ed in Appendix A3, and key model input param-
eters are listed in Appendix Exhibit A3.1."

The estimated effects of the interventions on
health care costs were based on national analyses
that indicated excess health care costs associated
with obesity among children and adults (see Ap-
pendix A3)." We assumed that each intervention
took time—typically 18-36 months—to decrease
the BMI of individuals who received each inter-
vention.*® Estimates of intervention costs in-
cluded one-time start-up and ongoing costs, as
well as enforcement and compliance costs, but
did not include costs of passing a policy. The
annual costs for each intervention are the aver-
age of its discounted total costs.

We used a “modified” societal perspective on
costs. This means that we did not include several
possible economic impacts of the interventions,
such as productivity losses associated with obe-
sity or patient costs for items such as transpor-
tation to clinic visits or the value of time spent
seeking or receiving medical care. It was reason-
able to exclude these economic impacts because
they are difficult to estimate systematically and
likely to be small within a ten-year period, rela-
tive to the intervention and health care costs.

We assumed that effects were sustained over
the model’s time frame—that is, eight years after
two start-up years. For policy changes such as the
sugar-sweetened beverage excise tax, the elimi-
nation of the tax subsidy for advertising un-
healthy food to children, and restaurant menu
calorie labeling, sustaining an effect for ten years
is reasonable, as the changed policy will contin-
ue over that period. For the interventions that set
nutrition standards for school meals and other
foods and beverages sold in schools, we can as-
sume that most children will be exposed to these
for a substantial period of time—for example,
from first through twelfth grades. For bariatric
surgery, we can also assume that the surgical
change will persist over this time period.

Details of key input parameters for the inter-
ventions modeled where there is known varia-
tion from reviews of the relevant literature, in-
cluding the parameters’ distributions and
assumptions, are outlined in Appendices Al,
A2, and A4-A8." As explained above, all results
are expressed in 2014 US dollars and discounted
at 3 percent annually.

We calculated costs per BMI units reduced over
two years (2015-17). We estimated health care
costs, net costs, and net costs saved per dollar
spent over ten years (2015-25), since this is a
time frame frequently used in policy calcula-
tions.We inflated health care costs to 2014 dollars
using the Medical Care Consumer Price Index.
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We estimated obesity cases prevented and
changes in childhood obesity prevalence in
2025, at the end of the period of analysis.

UNCERTAINTY AND SENSITIVITY ANALYSES We
calculated probabilistic sensitivity analyses by
simultaneously sampling all parameter values
from predetermined distributions. We report
95 percent uncertainty intervals (around point
estimates) in Exhibits 1 and 2, taking 2.5 and
97.5 percentile values from simulated data.” We
calculated uncertainty intervals using Monte
Carlo simulations programmed in Java over
one thousand iterations of the model for a pop-
ulation of one million simulated individuals
scaled to the national population size.

consuLTaTion The stakeholder group assisted
us in reviewing additional considerations, in-
cluding quality of evidence, equity, acceptability,
feasibility, sustainability, side effects, and im-
pacts on social and policy norms.

uimitaTions The study had several limitations.
First, its results were based on a simulation mod-
el thatincorporated a broad range of data inputs.
While we included the best available evidence on
population characteristics, likely trajectories of
obesity prevalence, and obesity-related health
care costs, our ability to forecast precise impacts

EXHIBIT 1

of all of the modeled interventions was limited by
the uncertainty around each of these inputs and
by the assumptions required to build the model
(see Appendix A3)."

In previous publications we used a Markov
cohort simulation model to estimate the impact
of two of the interventions modeled here, the
sugar-sweetened beverage excise tax and the
elimination of the tax subsidy for advertising
unhealthy food to children.***® The cohort mod-
el was limited in its ability to model heterogene-
ity of individual differences, exposure to the in-
tervention, and trajectories of BMI over the life
course, and it could not calculate population
estimates for specific years. With the microsimu-
lation model, we were able to estimate the num-
ber of cases of obesity prevented. For both of
these interventions, the estimated costs per
BMI unit reduction were similar under both
modeling approaches, and both interventions
were cost-saving.

Second, we modeled each of the interventions
separately, which limited our ability to estimate
their cumulative effects. Future obesity preven-
tion simulation modeling should begin to evalu-
ate the impact of simultaneous implementation
of multiple interventions.

Population Reach And Cost For Seven Childhood Obesity Interventions In The United States, 2015-25

Intervention cost
Population reach Per year Per unit of BMI

Intervention (millions) (3 millions) reduced ($)
Sugar-sweetened beverage

excise tax 306.6 476 249
95% Ul 306.3, 307.0 310 638 0.62, 1059
Restaurant menu calorie labeling 306.6 955 13.09
95% Ul 306.3, 307.0 827,1085 12261, 15442
Elimination of the tax subsidy for

advertising unhealthy food to

children 723 082 066
95% Ul 719,728 082 082 027,113
Nutrition standards for school meals 280 1112 53
95% Ul 278 282 1,112,112 -185, 186
Nutrition standards for all other

food and beverages sold in

schools 452 223 6.10
959 Ul 450, 454 225,223 234 772
Improved early care and education

policies and practices (NAP SACC) 1.18 76.0 613
95% Ul 1.14, 1.23 758, 76.4 99, 730
Increased access to adolescent

bariatric surgery 0.0049 303 1611
95% Ul 0.0025, 0.0077 209, 402 1,241, 2337

sounrce Authors’ calculations, based on the microsimulation model described in Appendix A3 (see Note 11 in text). noTes Costs are in
2014 dollars. Cost per body mass index (BMI) unit reduction is an incremental cost-effectiveness ratio. Ul is uncertainty interval. NAP
SACC is Nutrition and Physical Activity Self-Assessment for Child Care.
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EXHIBIT 2

Estimated Ten-Year Cost-Effectiveness And Economic Outcomes For Seven Childhood Obesity Interventions In The United

States, 2015-25

Intervention

Cases of childhood Health care costs

Net costs obesity prevented saved per dollar
($ millions) as of 2025 spent (3)

Sugar-sweetened beverage excise tax -14,169 575,936 30.78
95% Ul -47119, -2645 131,794, 1,890,715 607, 11294
Restaurant menu calorie labeling —-4675 41,015 5.90
9596 Ul -16,010, 6,284 —41324, 122396 -5.06, 1800
Elimination of the tax subsidy for

advertising unhealthy food to children —260 129,061 3253
95% Ul —431, 94 48200, 212365 1242, 5335
Nutrition standards for school meals 6,436 1,815,966 042
9596 Ul 2,458, 12560 —547,074, 3381312 -0.13, 078
Nutrition standards for all other food

and beverages sold in schools -792 344649 456
959 Ul -1,339, =251 163,023, 522,285 213, 7.0
Improved early care and education

policies and practices (NAP SAAC) 731 38385 0.04
95% Ul 706, 754 8,258, 69111 001, 0.07
Increased access to adolescent bariatric

surgery 303 - =
95% Ul 209, 401 — —

source Authors' calculations based on the microsimulation model described in Appendix A3 (see Note 11 in text). naTes Costs are in
2014 dollars; negative net costs indicate cost savings. Cost-saving interventions result in at least $1 of health care costs saved per 51
spent on the intervention, Ul is uncertainty interval. NAP SACC is Nutrition and Physical Activity Self-Assessment for Child Care. *Not

applicable.

Third, there is limited evidence that directly
links the interventions we evaluated to change in
population-level obesity prevalence. However, as
detailed in Appendices Al, A2, and A4-A8," six
of the interventions were supported by random-
ized trials or natural or quasi-experimental eval-
uations™ that linked the intervention or behav-
ioral mechanism targeted by the intervention
directly to reductions in BMI for recipients of
each intervention. We incorporated uncertainty
for all of the underlying model inputs into the
probabilistic uncertainty analyses (see Ap-
pendix A3.1)."

Fourth, because we focused on obesity, we did
notincorporate additional health improvements
and health care cost reductions due to improve-
ments in diet and physical activity that were in-
dependent of reductions in BMI (for example,
reductions in diabetes and heart disease).”®

Study Results

There were large differences in the projected
population reach ofthe interventions (Exhibit1).
The reach of bariatric surgery, the smallest, was
very limited, even assuming a fourfold increase
in the number of adolescents who receive the
procedure. The most recent national data indi-
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cate that in 2012, among adolescents classified
as having grade 3 obesity (a BMI of roughly 40 or
above), fewer than two in a thousand received
the procedure (Appendix A8)." The largest pop-
ulation reaches occurred with interventions that
would affect the whole population, such as the
sugar-sweetened beverage excise tax and restau-
rant menu calorie labeling—both of which would
reach 307 million people.

The annual costs of the interventions were
driven by both the cost per person and the pop-
ulation reach and varied greatly (Exhibit 1).

Differences across interventions in cost per
BMI unit reduction varied more than 2,000-fold.
Eliminating the tax deduction for advertising
nutritionally poor food to children would reduce
aBMI unit for $0.66 per person, while increasing
access to bariatric surgery would reduce a BMI
unit for $1,611.

Three of the interventions studied were found
to be cost-saving across the range of modeled
uncertainty: the sugar-sweetened beverage ex-
cise tax, eliminating the tax subsidy for advertis-
ing unhealthy food to children, and setting nu-
trition standards for food and beverages sold in
schools outside of school meals (Exhibit 2). In
other words, these interventions were projected
to save more in reduced health costs over the
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period studied than the interventions would cost
to implement. Perhaps more important, the in-
terventions were projected to prevent 576,000,
129,100, and 345,000 cases of childhood obesity,
respectively, in 2025. The net savings to society
for each dollar spent were projected to be $30.78,
$32.53, and $4.56, respectively.

Restaurant menu calorie labeling was also pro-
jected to be cost-saving (Exhibit 2), although on
average the uncertainty intervals were wide be-
cause of the wide uncertainty interval around the
estimated per meal reduction in calories ordered
or purchased as a result of the intervention (see
Appendix A4)." This uncertainty highlights the
need for ongoing monitoring of this policy when
it is implemented nationwide in 2016. Of note, a
study of restaurant menu calorie labeling in King
County, Washington, found that eighteen
months after implementation of menu calorie
labeling regulations, restaurants had reduced
their calorie content by 41 kilocalories per en-
trée,” a much larger effect than the reduction of
8 kilocalories per meal estimated in this study.

Setting nutrition standards for school meals
would reach a very large population of children
and have a substantial impact: An estimated
1,816,000 cases of childhood obesity would be
prevented, at a cost of $53 per BMI unit change
(Exhibits 1 and 2). Improved early care and edu-
cation policies and practices would reach a much
smaller segment of the population (1.18 million),
preventing 38,400 childhood obesity cases if
implemented nationally, at a cost of $613 per
BMI unit change.

The modeled preventive interventions could
significantly reduce the overall prevalence of
childhood obesity in the United States. Current-
ly, the prevalence of obesity among children and
youth is about 17 percent.*® Based on our model,
the largest reduction in childhood obesity prev-
alence compared to no intervention would occur
with the implementation of nutrition standards
for school meals (areduction of 2.6 percent; data
not shown), followed by the sugar-sweetened
beverage excise tax (0.8 percent). Adding in
the two other cost-saving interventions (elimi-
nation of the tax subsidy for advertising un-
healthy food to children and setting nutrition
standards for other foods and beverages sold
in schools) would reduce prevalence by an addi-
tional 0.7 percent.

These interventions would have a modest im-
pact on obesity prevalence. Even if all were im-
plemented and the effects were additive, the
overall impact would be a reduction of 4.1 per-
cent, or 2.9 million cases of childhood obesity
prevented for the population in 2025.

TAXx REVENUE In addition to their effects on
obesity, we estimated that both the sugar-sweet-

.
Downloaded from content.healthaffairs.org by Health Affairs on March 8, 2016

ened beverage excise tax and the elimination of
the tax subsidy for advertising unhealthy food to
children would lead to substantial yearly tax rev-
enues ($12.5 billion and $80 million, respective-
ly). These revenues were not included in our
calculations of net costs.

Discussion

These results indicate that primary prevention of
childhood obesity should be the remedy of
choice. Four of the interventions studied here
have the potential for cost savings—that is, the
interventions would cost less to implement than
they would save over the next ten years in health
care costs—and would result in substantial num-
bers of childhood obesity cases prevented.

The sugar-sweetened beverage excise tax—
and, to a lesser extent, removing the tax deduc-
tion for advertising unhealthy food to children—
would also generate substantial revenue that
could be used to fund other obesity prevention
interventions. The excise tax has been the focus
of recent policy discussion,”™* and the recent
enactment of an excise tax of one cent per ounce
in Berkeley, California, and the national imple-
mentation of an excise tax in Mexico indicate the
growing political feasibility of this approach.

The improvements in meal standards in the
National School Lunch and School Breakfast
Programs as well as implementation of the first
meaningful national standards for all other
foods and beverages sold in schools make the
Healthy, Hunger-Free Kids Act one of the most
important national obesity prevention policy
achievements in recent decades. Although im-
proving nutrition standards for school meals
was not intended primarily as an obesity reduc-
tion strategy, we estimated that this interven-
tion—which includes improving the quality of
school meals and setting limits on portion
sizes—would have the largest impact on reduc-
ing childhood obesity of any of the interventions
evaluated in this study.

The individual benefits of bariatric surgery
and otherintensive clinical interventions to treat
obesity can be life changing.* Another promis-
ing new obesity treatment strategy employs low-
cost technological approaches—computerized
clinical decision support—to effectively reduce
excess childhood weight.* Our study should in
no way discourage ongoing investment in ad-
vancing the quality, reach, and cost-effectiveness
of clinical obesity treatment. However, our re-
sults indicate that with current clinical practice,
the United States will not be able to treat its way
out of the obesity epidemic. Instead, policy mak-
ers will need to expand investment in primary
prevention, focusing on interventions with
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broad population reach, proven individual effec-
tiveness, and low cost of implementation.

We modeled each intervention in this study
separately to help policy makers prioritize in-
vestment in obesity prevention. However, as
the results show, none of the interventions by
itself would be sufficient to reverse the obesity
epidemic. Instead, policy makers need to develop
a multifaceted prevention strategy that spans
settings and reaches individuals across the life
course.

Because the energy gap that drives excess
weight gain among young children is small,
and adult obesity is difficult to reverse, interven-
tions early in the life course have the best chance
of having a meaningful impact on long-term obe-
sity prevalence and related mortality and health
care costs. However, early intervention will not
be sufficient if young children at a healthy weight
are subsequently introduced into environments
that promote excess weight gain later in child-
hood and in adulthood.

Increased access to adolescent bariatric sur-
gery had the smallest reach and the highest cost
per BMI unit reduction. Of the other six inter-
ventions that we analyzed, improving early care
and education using the NAP SACC model both
had the smallest reach, because of the interven-
tion’s relatively small age range and voluntary
implementation strategy, and was the most cost-
ly per BMI unit reduction. Nonetheless, this in-
tervention might still be a good investment, con-
sidering that even small changes among very
young children can be important for setting a
healthier weight trajectory in childhood.

Additionally, the intervention focuses on im-
provements in nutrition, physical activity, and
screen time for all children and thus could have
benefits for child development beyond reducing
unhealthy weight gain. In contrast to the tax
policies we evaluated, which have been met with
opposition from industry, the NAP SACC pro-
gram is well liked and has been widely adopted.

While policy makers should consider the long-
term effectiveness of interventions that target
young children, substantially reducing health
care expenditures due to obesity in the near term
will require implementation of strategies that
target both children and adults. We estimated
that over the decade 2015-25, the beverage
excise tax would save $14.2 billion in net costs,
primarily due to reductions in adult health
care costs. Interventions that can achieve near-

term health cost savings among adults and
reduce childhood obesity offer policy makers
an opportunity to make long-term investments
in children’s health while generating short-term
returns. These results are consistent with previ-
ous research that estimated the potential health
cost savings and health gains from reducing
childhood obesity, much of which resulted from
preventing obesity during adulthood.™

Conclusion

Reversing the tide of the childhood obesity epi-
demic will require sustained effort across all lev-
els of government and civil society for the fore-
seeable future. To make these efforts effective
and sustainable during a period of constrained
public health resources, policy makers need to
integrate the best available evidence on the po-
tential effectiveness, reach, and cost of proposed
obesity strategies to prioritize the highest-value
interventions.

We found that a number of preventive inter-
ventions would have substantial population-lev-
el impacts and would be cost-saving. An impor-
tant question for policy makers is, why are they
not actively pursuing cost-effective policies that
can prevent childhood obesity and that cost less
to implement than they would save for society?

Our results also highlight the critical impact
that existing investments in improvements to
the school food environment would have on fu-
ture obesity prevalence and indicate the impor-
tance of sustaining these preventive strategies.
Furthermore, while many of the preventive in-
terventions in childhood do not provide substan-
tial health care cost savings (because most obe-
sity-related health care costs occur later, in
adulthood), childhood interventions have the
best chance of substantially reducing obesity
prevalence and related mortality and health care
costs in the long run.

The focus of action for policy makers should be
on implementing cost-effective preventive inter-
ventions, ideally ones that would have broad
population-level impact. Particularly attractive
are interventions that affect both children and
adults, so that near-term health care cost savings
can be achieved by reducing adult obesity and its
health consequences, while laying the ground-
work for long-term cost savings by also reducing
childhood and adolescent obesity. B
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s Key Points for 1% versus Fat Free Flavored Milk Analysis

;
Type Mitk ‘Source Calories Fat Sugar  Teaspoons (4
gsugar=1
tsp)

‘TruMoo Nonfat Small, raral  120°keals 0 g total fat 18 g sugar4.5
chocolatemilk  independent
school district
TruMoo 1% TruMoo 140 keals2.5°g total fat 18 g sugar4.5
‘chocolate tilk  website ) -
TruMoo Nonfat Small, rural 110 keals 0 g total fat. 18 gsugar4.5
Strawberry milk independent '
school district
Strawberry milk, Food service 180 keals 2.5 g total fat30 g sugar 7.5
1% fat management ' '
company

Main issue:

* Schools districts identified by food service management
companies are serving flavored milk (strawberry milk) with
30 grams of sugar in one 8 oz serving, which is
significantly higher than nonfat strawberry milk

o According to food service management expert: best
practice is 22 g of sugar in flavored milk, strawberry
milk with 30 grams of sugar per serving is unusually
high in sugar

* 1% chocolate milk with 18 g of sugar exists, are schools
choosing the lowest-sugar option for flavored milk in

schools?
Academy previous position paper:

* “ADA agrees with USDA that the proposed calorie
maximum will drive schools to select flavored fat-free milk
with the lowest sugar content” (Source: 2011 comment to
Julie Brewer commenting on the proposed rules on
nutrition standards in the NSLP and SBP)

* “The Academy supports the proposed requirement that only




low-fat and fat-free unflavoted and flavored milk and milk
products be sold in schools to reduce students’ intake of
saturated fat and calories...The proposed calorie maximum.
is-also likely to drive schools to select flavored fat-free
milk with the lowest sugar content” (Source: 2013
comment to Julie Brewer on NSLP and SBP: Nutrition
Standards for all foods sold in school as required by the
HHFKA of 2010)

Sugar recommendations:

» American Heart Association recommended preschoolers not
have more than 3 tsp sugar a day and children/teens should
consume less than 6 tsp of “added sugars” a day and drink
no more than 8 oz of sugary beverages a week (Source:
hitp://heartinsight.heart.org/Spring-2017/Kids-and-Sugar/)

* IOM in 2007 set recommendations for sugar at a maximum
of 22 grams of total sugar/8 oz, containing 12 grams of
inherent lactose and 10 g added sugar (Source: AAP Policy
Statement: “Snack, sweetened beverages, added sugars, and
school” (2015))

* AAP recommend limiting the consumption of added sugars
to less than 10% of calories per day
(https://www.aap.org/en-us/about-the-aap/aap-press-
room/pages/DietaryGuidelines2015.aspx)

Scientific Research for support:
Johnson, R., Frary, C., & Wang, M. (2002). The nutritional
consequences of ﬂavore_d_ milk consumption by school-aged
children and adolescents in the United States. Journal of the
Academy of Nutrition and Dietetics, 1 02(6): 853-856. Doi:
http://dx. doi.org/10.1016/80002 8723 (02)90192-6
* Concern: flavored milk increases added sugar consumption
and could lead to lower total milk consumption resulting
from children developing a taste preference or dependence
of flavored milk.
~* 1" study to show the nutritional consequences of consuming




flavored milk in children and adolescents. What the study
showed: |

o Flavored milk intake was positively associated with
energy adjusted calcium, phosphorous, and % energy
from saturated fat, and negatively associated with
energy-adjusted vitamin C and folate intakes in
children aged 5-11 years

o Flavored milk was positively associated with energy-
adjusted calcium, phosphorous, and fiber intake and
negatively associated with energy-adjusted vitamin A
intakes in children aged 12-17 years old

o The observation that flavored milk did not increase
added sugars intake was in all likelihood the result of
lTower intakes of soft drinks and fruit drinks by
children who consumed flavored milk

= Would probably have seen increase in sugar
content if all other components of children’s diets
were held constant/accounted for
* Applications:

o Flavored milk can play a role in changing recent
trends in children’s sugar-sweetened beverage
consumption patterns that have a negative impact on
their diet quality

~ Yon, B, Johnson, R., & Stickle, T. (2012). School children’s
‘ consumption of lower-calorie flavored milk: a plate waste study.
Journal of the Academy of Nutrition and Dietetics, 112(1): 132-
136. Doi: 10.10161j.jada2011.09.011
* Data from the Third School Nutrition Dietary Assessment
Study show that most elementary students (71%) choose
flavored milk
* In anticipation of USDA changed guidelines for many dairy
processors reformulated flavored milk to meet the Alliance
for a Healthier Geneération guidelines (</= 150 kcals/8 0z)
Just more than % of flavored milks in schools during the




2009-2010 school year contained *; however only 37% of
school flavored milk was fat-free
o Before reformulation: 170 kcals/8 oz, 1% milk fat,
and up to 28 g total sugar
o Reformulated milk: 150 kcals/8 oz and were either fat
free of 1% milk fat, with total sugar content of 22-27 g

» Purpose of this study was to compare elementary school
students’ consumption of standard and reformulated lower-
calorie flavored milk

« Hypothesis: Elementary students’ consumption of lower-
calorie flavored milk would be the same as consumption of
higher calorie standard flavored milk (>150 kcals)

* Elementary schools drinking lower-calorie flavored milk
were as likely to-drink most of their milk in comparison
with peers offered higher-fat or higher-sugar flavored milks

o ‘Students in reformulated group consumed an average
0of4.92+/- 0.17 oz
» 45% of students in reformulated group milk
consumed most of their milk (>7 0z)
o Students in standard group consumed an average of
5.88+/- 0.12 0z
= 66% of students in standard flavored milk
consumed most of their milk (>7 0z)

* Because there wasn’t a large calorie difference between the
reformulated and standard flavored milks, children may not
have been able to detect the reductions in fat and sugar
contents that could affect consumption

o Work with toddlers suggests that reductions in the
added fat and sugar may not affect
consumptionasuggests that dairy processors may have
been successful in developing reformulated products
that represented taste changes that are referred to by
psychologists as unnoticeable difference where the
product reformulation change is not perceived or



detected by the tasters

Bouhtal, S., Issanchou, S., & Nicklaus, S. (2011). The impact
of salt, fat and sugar levels on toddler food intake. Brifish
Journal of Nutrition, 105 645-653.
doi:10.1017/S0007114510003752

* Sugar and fat are liked food features by children and the
sweet and fat test preference in childhood can be explained
by the pleasure or by the energy they provide, considering
the energy needs while growing

» Age-related decline in sweet preference was documents: it is
high in childhood and early adolescence and decreases in
early adulthood

* The present study aims at evaluating the impact of salt, fat
or sugar levels in common foods on children’s intake,
during a normal meal in a familiar environment. The
general hypothesis is that salt, fat and sugar increase food
palatability, which can potentially lead to an increase of
food intake

» Concerning added sugar variations, they were tested in a
fruit pure’e. It could be supposed that children would (iii)
consume more of the sweeter versions of this food than of
the unsweetened version.

e A total of seventy-four children (forty-two girls and thirty-
two boys) participated in the study. Their average age was
30 (SE 4) months old (range 18-37 months)

* The children could eat as much as they wanted from the
target foods by asking for additional servings if they
wanted to, which was a common practice in each nursery

» Sugar level variations did not have an impact on fruit puree
intake

e The present findings indicate that 2- to 3-year-old children’s
intake of a fruit puree was not affected by its added sugar
content. Contrarily to our initial hypothesis, no increase in




intake with increasing added sugar level was observed.

* sugar level did not elicit any difference in the intake of
fruit puree. That is to say, lowering the addition of fat.or
sugar while preparing children’s foods, especially when the
food is liked without any extra ingredients being added
(such as starchy foods or fruit puree), may appear to be a
useful way to reduce energy intake and to avoid the
development of a habit of consuming foods rich in fat and

-sugar.
Yon, B, A.,.& Johnson, R. K (2015). New School Meal Regulatlons and Consumption of Flavored Mllk in
Ten us Elementaryr Schools, 2010 and 2013 Preventmg Chromc Disease; 12; E166.

hitp-fidol ora/10.5888ed12.150163

* Most (70%) elementary school students choose flavored
milk over plain school at milk; children’s flavored milk
consumption is not associated with higher intakes of added
sugars (source below)

* Study method: measured consumption of milk consumption
by elementary-school children (grades 3-4) In a diverse
sample of schools before and after implementation of
USDA’s updated meal regulations requirements flavored
milk to be fat-free. |

* Results: Flavored milk consumption did not change from
2010-2013; 52.2% of students in 2010 and 49.7% in 2013
consumed 7 0z or more of an 8 oz container

* Conclude: Updated regulations succeeded in lowering the
amount of fat, added sugars, and calories in school milk but
did not change overall milk consumption, thus improving
children’s diet quality

Noel, S., Ness, A., Northstone, K., Emmett, P., & Newby, P.
(2013). Associations between flavored milk consumption and
changes in weight and body consumption over time: differences
among normal and overweight children. European Journal of
Clinical Nutrition, 67, 295-200. Doi: 10.1038/ejcn.2012.123
(hitps://www.nature.comfejen/journal/ve7/n3/full/ejen2012123a.




* Subjects include 2270 children from Avon Longitudinal
Study of Parents and Children; flavored milk consumption
at age 10 years was assessed using dietary records;
consumption was dichotomized as consumetrs and non-
consumers; % BF measured w/ DXA

* Results: Overweight/obese children who consumed flavored
milk has less favorable changes in BF compared with non-
consumers; similar associations with body weight were
observed

o Adjusted mean %BF for overweight/obese girls who
consumed flavored milk was greater at age 13
compared with 11 years

o Mean %BF for overweight/obese boys were similar
between consumers and non-consumers is at 13 years

» Conclusion: overweight/obese children who consumed
flavored milk had less favorable changed in body
composition over time. Although more research is needed,
discouraging flavored milk consumption may be one
beneficial strategy to address childhood obesity

Sugar and the brain: (Source: http://education.seattlepi.com/can-
eating-foods-containing-sugar-affect-students-health-school-
performance-2173.html
* Sugar and brain function; ingest sugar and get a sugar crash;
body reacts to a flood of sugar with a flood of insulin. Too
much insulin has been shown to correlate to lowered blood
glucose, which causes people to have difficulty with
attention and memory-both important components of
learning
s Sugar and attention: high sugar consumption=high levels of
cortisol releasedamay not be able to pay attention in class
or sit quietly; children who experience this frequently lose
a substantial amount of learning time




Lamb, M. M., Frederiksen, B., Seifert, J. A.; Kroehi, M., Rewers, M., & Norris, J. M. (2015). Sugar intake
is associated. with progressich from istet autmmmumty toiype 1 dzabetes the Diabetes Autoimmunity
Study in the Young. Diabetologia, 58(9), 2027-2034. http:/idoi 0rg/10.1007/500125-015-3657x

* Sugar consumption via sugar-sweetened beverages can
enhance the risk of developing type-1 diabetes

* The Diabetes Autoimmunity Study in the Young (DAISY) is
a prospective study of two groups of young children at
increased risk for developing type 1 diabetes. One group
consists of unaffected first-degree relatives of patients with
type 1 diabetes, identified and recruited generally between
birth and age 4 years.

* A semi-quantitative food frequency questionnaire (FFQ)

* This prospective analysis of children at increased genetic
risk for type 1 diabetes is a follow-up of a previous analysis
in the DAISY cohort in which dietary glycaemic index was
found to be associated with type 1 diabetes risk [7]. This
follow-up analysis investigates in detail which nutrients
and sugar-containing foods most strongly influence IA and
type 1 diabetes risk. The results suggest that sugar intake
may not affect the early stage of the type 1 diabetes disease
process, prior to IA development. However, once the
immune system has been activated by other genetic or
environmental factors and the body has begun the
autoimmune attack on the beta cells, the total amount of
sugar that a child consumes may increase type 1 diabetes
risk.
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ScHOoOL MEALS: BUILDING BLOCKS
FOR HEALTHY CHILDREN

Two national programs—the National School Lunch Program (NSLP) and the
School Breakfast Program (SBP)—play key roles in supporting the nutrition and health
of schoolchildren in the United States by providing nutritionally balanced, low-cost or
free lunches each school day. In 2008, the NSLP provided lunch to more than 30.5 mil-
lion children, and the SBP provided breakfast to 10.5 million children.

Currently, to receive federal reimbursement, school meals must meet regulations
that were established in 1995 for Nutrition Standards and Meal Requirements. The
complex set of regulations specifies amounts of nutrients that must be provided, meal
planning approaches, and rules for the food that must be on the student’s tray. Ad-
vances have been made in dietary guidance in the years since those regulations were
established. To obtain assistance in updating the regulations, the U.S. Department of
Agriculture (USDA) asked the Institute of Medicine (IOM) to provide recommenda-
tions to revise the standards and requirements for both the NSLP and the SBF.

To meet its task, an IOM committee reviewed and assessed the food and nutrition-
al needs of school-aged children in the United States using the 2005 Dietary Guidelines
for Americans set by the Department of Health and Human Services (HHS) and USDA,
as well as the IOM’s Dietary Reference Intakes (DRI). Furthermore, the committee
reviewed the current regulations for the NSLP and SBP Nutrition Standards and Meal
Requirements. The committee recommends numerous revisions and that emphasis be
placed on revised Meal Requirements rather than on nutrients per se. The committee’s
recommended new approach clearly focuses on providing meals that are consistent
with the Dietary Guidelines for Americans.

RECOMMENDED MEAL REQUIREMENTS

The committee makes recommendations for Meal Requirements, which encom-
pass two types of standards: 1) standards for menu planning and 2) standards for
meals as selected by the student (in contrast to those that are simply offered to stu-
dents). Standards are needed for meals as selected because, by law, all high schools
are required to allow students to decline a specified number of food items (to reduce
waste), and other schools may choose to do so (a majority of them do so).

In order to align school meals with the Dietary Guidelines for Americans and im-
prove the healthfulness of school meals, the committee recommends that the Food and
Nutrition Service of the USDA adopt standards for menu planning that:

e increase the amount and variety of fruits, vegetables, and whole grains;

e seta minimum and maximum level of calories; and

e increase the focus on reducing the amounts of saturated fat and sodium pro-

vided.

The committee’s
recommended new

approach clearly
focuses on provid-
ing meals that are
consistent with the
Dietary Guidelines
for Americans.

INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

For more information visit www.iom.edu/schoolmeals. Advising the Nation. Improving Health.



The committee
recommends a
single approach to
menu planning—
one that includes
a meal patitern
plus specifications
for minimum and
maximum

calorie levels,
maximum
saturated fat
content, and
maximum sodium
content.

The committee recommends a single approach to menu planning—one that in-
cludes a meal pattern (which specifies the types and amounts of food in the meal)
plus specifications for minimum and maximum calorie levels, maximum saturated fat
content, and maximum sodium content. Some of the recommended changes are de-
scribed in Table 1. Because the meal pattern alone cannot ensure appropriate amounts
of calories, saturated fat, and sodium, the committee set specifications for those three
dietary components. The combination results in meals that are nutrient-rich but mod-
erate in calories.

TABLE 1: KEY RECOMMENDED CHANGES IN SCHOOL LUNCH
REQUIREMENTS

Type of Current ;
Specification Requirements Resoinmendations
Fruits - Required daily amount increased
Considered together as a - 5 :
fruit and vegetable group. Two servings requxred daily, amount
Vegetables No specifications for the mFreased. Must include dark green,
type of vegetable bright orange, legumes, starchy, and
other vegetables each week
Grains/ No requirement for whole At least half must be whole grain
Breads grains rich
Whole, red -fat, - ; :
; Tk ua‘ed % l(.)w Fat-free (plain or flavored) and plain
Milk fat, fat-free milks (plain or .
low-fat milk only
flavored)
Calories Must meet minimum level MBEbe Wit AL and max)-
mum level
Gl None (decreased level Gradually but markedly decrease
recommended) sodium to the specified level by 2020

The committee developed two options for the standards for meals as selected by
the student. The options differ in the number of food items that may be declined, but
both of the options include a new specification: that the student must select a fruit at
breakfast and either a fruit or a vegetable at lunch for the meal to be reimbursable.

NUTRIENT TARGETS

The current Nutrition Standards include eight specific requirements covering calo-
ries, fat, protein, and several vitamins and minerals. To achieve consistency with Di-
etary Guidelines and the DRIs, however, the committee found it necessary to increase the
number of nutrients considered and, using a new concept, to replace Nutrition Stan-
dards with Nutrient Targets. The committee developed the Nutrient Targets (which
encompass 24 nutrients and other dietary components) as guidelines to determine the
amount and type of food groups to be offered to students. These are not intended to

be used as specific requirements for menu planning or to monitor menus, as is the case
with the current Nutrition Standards.



The committee stresses the importance of reducing the sodium content of foods
and, therefore, recommends that USDA work cooperatively with HHS, the food in-
dustry, professional organizations, state agencies, advocacy groups, and parents to
develop strategies and incentives to achieve such a task. The committee recognizes
that there are barriers to reducing the sodium content of meals to the levels that are rec-
ommended without having adverse effects on student acceptance and participation,
safety, practicality, and cost. In recognition of the barriers, the committee suggests that
implementation be fully achieved by 2020; and it proposes that intermediate targets be
set at two-year intervals and periodically evaluated to promote step-wise reductions
in sodium content over the decade beginning in 2010.

RECOMMENDATIONS FOR IMPLEMENTATION AND MONITORING

The manner in which Meal Requirements are implemented and monitored will
determine whether students participate in the NSLP and SBP and consume the food
that is offered. Important implementation strategies to promote change and increase
student participation in the program include engaging the school community; involv-
ing students, parents, and the community; providing nutrition education; training and
mentoring food service workers; and providing technical assistance. Industry involve-
ment will be essential to the implementation process, including the introduction of ap-
pealing foods that are lower in sodium and saturated fat and those that have a higher
ratio of whole grain to refined grain. In addition, new monitoring procedures will
guide implementation efforts.

Recommended support from the Food and Nutrition Service includes:

® Technical assistance for developing and continuously improving menus, or-
dering appropriate foods (including the writing of specifications), and control-
ling costs while maintaining quality.

* New procedures for monitoring the quality of school meals that (1) focus on
meeting relevant Dietary Guidelines, and (2) provide information for continu-
ous quality improvement and for mentoring food service workers to assist in
performance improvement.

CONCLUSION

Since the NSLP’s inception, more than 219 billion lunches have been served. Im-
plementation of the committee’s recommendations will lead to healthier meals in the
NSLP and the SBP—meals that are much more consistent with Dietary Guidelines for
Americans. With comprehensive technical assistance from USDA and the support and
involvement of state agencies, professional organizations, the food industry, child ad-
vocacy groups, schools, parents, and students, these school meals will appeal to stu-
dents and contribute to their health and well being.

With comprehen-
sive technical
assistance from
USDA and the
support and
involvement of
state agencies,
professional
organizations,
the food industry,
child advocacy
groups, schools,
parents, and
students, these
school meals will
appeal to students
and contribute to
their health and
well being.
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SUMMARY 9

TABLE §-1 Recommended as Offered Meal Standards

Breakfast- Lunch
Grades. Grades Grades Grades Grades Grades
K-3 &8 9—-12 K-3 68 912
Meq.l’ Lattern Amount of Foods? Pet Week:
Fruits {cups)® 5 5 5 2.5 2.5 5
Vege_t_abiés_ {eupsi® Kl i} 0 375 3.75 5
Dirk gren 0. 0 0 0.5¢ 0.5 0.5¢
Orange 0 a o 0.3 0.5 ‘o5
Legumes o a ] 0.5¢ f.5¢ (.57
Starchy 0 i} 0 1 1 1
Other _ 0 0 0 1.25¢ 1.25¢ 2.5
Grains, 4t least half of which 7-10 810 9=10 9-10 8-10 12-13
st be whote geain-rich? ’
{oz eq)
Meats, beans, cheese, yogurt  § 5 7-10 =10 9-10 1012
{z.eq) '
Fat-free milk (plain or 5 5 5 5 5 5

Aavored).or low-fat milk
1% milk-fat or less)

{eups)
_Other Specifications: Daily Amcunt Based on the Avesage fora 5-Day
Crther Specifications Week
Min-max.calories fkcah¥ 350-500: 400-550  450-600  SS0-650  §00-700°  730-850°
Saturated fat:{% af total <10 < 16° <10 <10 <10 < 10
calories}¥
Sodium. {mg) <430 1s470] |&:500] | 640] | 718 [.740]
Soditem targets ave to be reached by the-year 2020.%
trans fat Nutrition label misst specify zefo grams of trans.far per strvmg

NOTES: K = kindergarten; kual = calories; max = maxuuum;.mg_: milligrams; min = minimum; oz eq
= ounce.equivalent. Althoughi the recommended weekly meal .intake. patrerns do nor-specify amaunrs of
unsaturated oils, their use is to be enwurzlbed within calorie limits.

“Food jters included in each: group and subgroup and amount equivqlents Appendix Table H-1 gives-

a l1stmb ‘of foodls. by. food group and subgrenp. Minimum daily requirements apply: ]/5 of the weekly re-

quirement for fruits, toral vegetables, and milk and at least 1oz equivaléne each of geains: atiil.méat or niear

alternate {2 az of-each for grades 9-12 lunch).
hDne <cup of fruits' and vegetablés vsually provides two-servings; ¥ cup of dried fruit counts'as ¥, cup of

frmt 1.cup of Ieafy greens counts-as % cup of vegetables. Mo more than half of the Feuit offerings may be

in the form of juice:

Larger amonnts of these vegetables may be served.

“Based on ar Jeast-half of the graiti content as-whole grain. Alming: for a higher proportion of whole
Brain-cich foods is encougaged: See-Bok 7-1 for Temiporary ‘Criterion for Whole-Grain Rich Foods, Also
note that in Chapter 10 the committes, recommends chat the Food Buying Guide serving sizés be updated
to hie consistent with MyPyrarnid Equivalent serving sizes:

“The average daily amount far & _5'-d':1_y' schoal week is mor to’ be [egs than the minimunt or exceed the’

maximun..

fD1screnon:1ry sources of calories {for example, solid fats and added sugars) may be added fo the meal
patcern-if within the specifications for calpries, saturated fat, #rans fat, and sodium.

¥The average daily amount for a-5-day school weel is not to exceed the mainitni,

FT6 ensure thai action i takes to reduce. the sodium’ canfent of schoal meals. aver: “the 10- -year périod

in a manner that_n_'lalntams_ student participation rates, the commirtee suggests the serting of intermediate-

targets for eich ;fyeélr'inter_va'l_. {See-the -seét_i_l_.iri"‘Achi_éving_.Lur_gg-Te_rm'.GpaIs""in'Chz_lpti_:r L)

iBetause the nuirition faces panel ik not requiréd for faods with Child Nutrition. labeling, the commit-
tee suggests thar only pmduc:s with 0 grams of trans fat per serving be Lllglbh. for-consideration- for such
labeling.

‘Copyright @ National Academy of Sciences. All rights reséerved.







CHILDREN AND THE IMPORTANCE OF MAINTAINING A HEALTHY WEIGHT

Good nutrition and physical activity are
particularly important for infants, toddlers
and young children who need an adequate
intake of key nutrients while their brains
and bodies are rapidly developing. The
foundations for lifelong, healthy eating
and physical activity begin in these
formative years. A child’s health is even
impacted by the mother's underlying
health before and during pregnancy —
where a mother's obesity and diabetes
puts the child at increased risk for a
range of health concerns.

® Children who are overweight or obese
are more likely to be obese as adults.
Being overweight or obese can put
children at a higher risk for health
problems such as heart disease,
hypertension, type 2 diabetes, stroke,
cancer, asthma and osteoarthritis —
during childhood and as they age.5" 5!

® Preventing obesity early can impact
a child’s lifetime trajectory. A study
of more than 7,700 children found
that a third of the children who were
overweight in kindergarten were obese
by eighth grade. When the children
entered kindergarten, 12.4 percent
were obese and another 14.9 percent
were overweight; in eighth grade, 20.8
percent were obese and 17 percent were
overweight. Overweight 5-year-olds were
more than four times as likely as healthy-
weight children to become obese.®?

Obesity is associated with higher healthcare
needs and costs among children:

® Overweight and obesity in childhood is
associated with $14.1 billion in additional
prescription drug, emergency room
and outpatient visit healthcare costs
annually.>® An obese 10-year-old child
who continues to gain weight throughout
adulthood has lifetime medical costs

that are $19,000 higher compared to a
healthy-weight 10-year-old who maintains

a normal weight throughout life.

® A child who is obese for two
consecutive years has a $194 higher
outpatient visit expenditure, a $114
higher prescription drug expenditure
and a $12 higher emergency room
expenditure compared to a normal/
underweight child during the same two
years, based on a Medical Expenditure
Panel Survey (2002-2005).%°

® The average total annual health cost for
a child treated for obesity under private
insurance is $3,743, while the average
health cost for all children covered by
private insurance is $1,108.%

@ Hospitalizations of children and youths
with a diagnosis of obesity nearly
doubled between 1999 and 2005, while
total costs for children and youths with
obesity-related hospitalizations increased
from $125.9 million in 2001 to $237.6
million in 2005 (in 2005 dollars).®”

Focusing on nutrition and physical activity
early can help improve a child's future

health — particularly among children from
low-income families:

® Children who grow up in low-income
families and neighborhoods are at
higher risk for obesity and related
health problems.8 5°

@ More than 15 million children (20.9
percent) experience food insecurity
annually — where their family has
limited access to adequate food and
nutrition due to cost, proximity and/or
other reasons.®” 5

@ Nearly half of infants and toddlers under
3vyears-old live in low-income families; 24
percent live in poverty; and 6.6 percent
of the U.S. population lives in deep pov-
erty.52% (Low-income is defined as two
times the federal poverty level (FPL); pov-
erty is below FPL; deep poverty is earning
less than $6,000 per year or raising a
child on less than $7,600 per year.)

® Seventy percent of Black, 66 percent
of Native American, 64 percent of
Latino and 34 percent of White
children under the age of three live in
low-income families.
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OBESITY AND ADVERSE CHILDHOOD EXPERIENCES (ACES) AND TOXIC STRESS

Stress and trauma in childhood can harm and alter a child's
body and brain. Adverse childhood experiences, adverse
family experiences and toxic stress can dramatically increase

a child’s likelihood of becoming obese and for developing many
obesity-related illnesses.

Adverse Family Experiences

® Around one-third (30.5 percent) of children experienced two or
more adverse family experiences, including 1) divorce or sep-
aration; 2) death; 3) incarceration of a parent or guardian; 4)
living with anyone who was mentally ill, suicidal or severely de-
pressed; 5) living with anyone who had an alcohol or drug prob-
lem; 6) witnessing any violence in the household; 7) being the
victim of violence or witnessing violence in the neighborhood;
8) suffering racial discrimination; and 9) having a caregiver who
often found it hard to get by on the family's income. 5% %%

@ Youth ages 10 to 17 who have experienced two or more adverse
family experiences have an 80 percent higher chance of obesity
than children who do not experience such events, according to
an analysis of the 2011-2012 National Survey of Children’s
Health (NSCH).%® The strongest association between adverse
family experiences and obesity was among White children, and
there was no reported association among Black children.

Toxic Stress

Toxic stress occurs when children experience not just one trau-
matic event but rather are exposed to repeated and ongoing
traumas, such as physical, sexual or emotional abuse, chronic
neglect, caregiver substance abuse or mental illness, repeated
exposure to violence in the home or in their neighborhood and/
or the accumulated burden and stress of family economic hard-
ship.” More than half of U.S. public school students live in pov-
erty, which can contribute to toxic stress as well as to obesity.>*

Adverse Childhood Experiences

More than half of children experience an adverse event during
childhood — and many experience multiple co-occurring adverse
events.”® " The most commonly reported ACEs were physical
abuse (28.3 percent), substance abuse in the household (26.9
percent), sexual abuse (24.7 percent for girls and 16 percent for
boys) and parent divorce or separation (23.3 percent).”* More
than one-quarter (27 percent) of children experience at least two
ACEs, 14 percent experience three and 7 percent experience
four or more. The more ACEs experienced, the higher likelihood
for increased negative outcomes. The prevalence of ACEs in-
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creases with a child's age, except for economic hardship, which
is reported relatively equally for children of all ages.

Children with four or more ACEs had a 220 percent greater risk

of heart disease than children experiencing no ACEs. They had a
240 percent greater risk of stroke, and 1680 percent greater risk of
diabetes. An ACE score of 6 or more could lower life expectancy
by two decades.”™ Adults who were abused as children have
higher incidences of heart disease, chronic lung disease, cancer
and liver disease; and are more likely to be smokers or obese.™ ™

Research also shows that support from caring adults and
protective systems can help buttress or reduce the negative
effects that toxic stress, ACEs and other adverse family expe-
riences can have on a child. Programs and services that help
give parents and caregivers additional resources, skills and
support can help them in turn provide safe, stable and nurtur-
ing environments for their children.”®

Death

"\ Scientific

Adoption of gaps

Health-risk Behaviors

Social, Emotional, and
Cognitive Impairment

Disrupted Neurodevelopment

Adverse Childhood Experiences

Conception
Mechanisms by Which Adverse Childhod Experiences
Influence Health and Well-being Throughout the Lifespan

Source: Centers for Disease Control and Prevention

ACE-Related Odds of Having a Physical Helath Condition

Health Condition 0 ACEs 1ACEs 2 ACEs 3ACEs 4+ ACEs
Arthritis 100% 130% 145% 155% 236%
Asthma 100% 115% 118% 160% 231%
Cancer 100% 112% 101% 111% 157%
COPD 100% 120% 161% 220% 399%
Diabetes 100% 128% 132% 115% 201%
Heart Attack 100% 148% 144% 287% 232%
HeartDisease 100% 123% 149% 250% 285%
Kidney Disease 100% 83% 164% 179% 263%
Stroke 100% 114% 117% 180% 281%
Vision 100% 167% 181% 199% 354%

Source: lowa Aces 360



